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T is not quite forty years ſince the ar- 
tificial aerial fluids began to be admi- 
niſtered as remedies to the human body. 
The uncertainty, and the errors of the 
early applications, rendered the progreſs of 
the practice ſlow and doubtful ; nor has the 
experience, or the ſucceſs of recent and 
more numerous practitioners, been ſuffi- 
cient to determine the preciſe power of the 
aerial fluids, or to diſſipate the doubts which 
are ſtill entertained concerning their uſe. 
The defire of extricating the ſubject 
from the conflict of contrary opinions, eſta- 
bliſhed prejudices, and oppoſite intereſts, 
has induced the Author, perhaps too 
haſtily, to publiſh the preſent work, which, 
in every ſenſe of the word, deſerves the 
epithet of imperfect. But he hopes that 
the importance of an object ſo highly in- 
3 tereſting 
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tereſting to the human ſpecies, may . | 
if not juſtify, the imperfections of the per- 

formance, which might, perhaps, have been 
leſs excuſable in other ſubjects. 


4 


To exhibit a conciſe view of rained 
fats, to ſeparate them from ſu ppoſitians and 
hypotheſes, and to point out the ways of 
inveſtigating the farther uſe of factitious 
airs, has been the Author 8 principal aim 
in the compilation of the preſent Eſſay. 


In the courſe of his inquiries, he has 
frequently found cauſe to admire the in- 
genuity, the caution, and the perſeverance 
of ſeveral gentlemen, who either have ad- 
miniſtered the aerial fluids, or have other- 
wiſe exerted themſelves in the promotion 
of their uſe. Vet he has taken particular 
care to avoid paying them any compliments, 
or even making frequent uſe of their names, 
leſt his deſire of prornoting the ſubject 
ſhould be apparently converted into an en- 
dea vour of promoting the intereſt of certain 
practitioners. | 


The firſt four chapters contain fuch fats 
as may * of thegrefical uſe f in the . 
tions 
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tions of aeriform fluids, and in the inveſti. 
_ gation of their action, independent on me- 
dical caſes. The fifth chapter exhibits a 
conciſe view of the modern theory of aerial 
fluids, and of the proceſſes that are princi- 
pally depending thereon, ſuch as reſpira- 
tion, combuſtion, &c. The ſixth and ſe- 

venth chapters ſhew the practieal applica- 
tion of thoſe fluids by way of remedies to 
the human body; and this practice is ex- 
emplified in the eighth chapter, in which a 
ſelect number of authentic caſes is related. 
The ninth, or laſt chapter, contains ſeveral 
practical re marks, hints, &c. which could 
not be conveniently inſerted in the pre- 
ceding part of the work. 


Laitly, a diſſertation on the nature and 
properties of blood has been added by way 
of Appendix, that fluid being evidently and 
principally concerned in reſpiration, and in 
the general dependance of the animal ex- 
iſtence on the aerial fluids. 


By the mixt uſe of the old and the new 
chemical names in various parts of the 
work, the author imagines that his meaning 


may 
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may be rendered leſs equivocal, and more 
generally intelligible ; for at a time when 
the old names are not quite difaſed, and 
the new chemical nomenclature not uni- 
verſally underſtood, it is difficult to de- 
termine whether the greateſt number of 
readers may remain ſatisfied with the ex- 
cluſi ve uſe of either. 


Wells Street, 
January the Sth, 1798. 
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The principal Properties of thoſe AlRs, or 
permanently elaſtic Fluids, which have been 
applied as Remedies to the Human Body. ; 


. Mon philoſophical inveftigations of 
the two laſt centuries, and particu- 
larly of the preſent age, have aſcertained 
the exiſtence of various Elaſtic fluids, ana- 
logous to common air, with ref] pect to elaſ- 
ticity and inviſibility ; but other wiſe eſſen- 
tially different from it, as alſo different from 
each other; ſuch are the dephlogiſticated air, 
or vital air, or. gcgen air 3 the phlogiſticated 
dee the Fro arg ori ad 
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gas; the inflammable air, or hydrogen gas; the 
nitrous gas, &c. But as of all the different 
airs five only appear to be applicable to the 
human body, v:z. the common, the oxygen, 
the azotic, the carbonic acid, and the hy- 
drogen airs, we ſhall not therefore extend 
our notice to any other ſort of elaſtic fluid ; 
nor ſhall we deſcribe more than the prin- 
cipal properties of thoſe five; v:z. ſuch pro- 
perties only as may be uſeful to elucidate 
their action on the human body. 


Of the Common, or Atmoſpberical Air. 


Tur inviſible elaſtic fluid, which ſur- 
rounds the earth, and in which we live, is 
indiſpenſably neceſſary to animal life, to 
combuſtion, and to other proceſſes. No 
animal can live, nor can any combuſtible 
body burn, without air. For either purpoſe 
the atmoſpherical air is more or leſs uſeful 
in proportion to its purity. 5 


Wren common air is mixed with another 
particular ſort of air, called nitrous gas, a 
diminution of bulk takes place, which is 
- proportionate to the purity of the air; the 

A pureſt 
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- pureſt air being diminiſhed moſt, and vice 
verſa ; ſo that very impure air ſuffers no 
diminution. Hence the quality or good- 
neſs of common air may be aſcertained by 
mixing a certain quantity of it with a de- 
terminate quantity of nitrous air, and then 
meaſuring the diminution of bulk that 
enſues. The inſtrument in which this ope- 
ration for aſcertaining the purity of the air 
is made, has been called an eudiumeter. » 


Tux purity of common air is not the 
fame in all places, nor is it conſtant in the 
fame place at all times. The variation in 
the latter caſe is much more conſiderable 
than in the former; yet, upon the whole, it 
is not very great. If in the uſual ſtate of 
the atmoſphere, and in places that are 
reckoned healthy, 100 parts or meaſures of 
common air be mixed with an equal quan- 
| tity of nitrous air, their bulk, after the 
mixture, will be found, inſtead of 200 parts, 
to be between 100 and 120, more or leſs, 
according to the time of the year, ſituation 
of the place, ſtate of the atmoſphere, &c. 

BF © But 
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But i in caves, mines, crowded rooms, hoſ- 
pitals, work-ſhops, and the like, the air is 
leſs pure; yet even in this caſe the dif- 
ference, as indicated by the teſt of nitrous 
air, is but trifling ; excepting indeed thoſe 
places in which the communication with 
the external air is abſolutely or almoſt en- 
tirely interrupted *. ” 


. NoTwiTuSTANDING the ſmall differ- 
ence which is manifeſted by this method of 
trying the purity of common air, it is how- 
ever cvident, ſrom the oppreſſion which is 
felt in certain inſtances, and the reviving 
effect which is experiances in other caſes, 


. Dr. Prieſtley having dined one day in company 
with eight or ten perſons, in a large and very lofty 
room, and happening to go out of the room for a ſhort 
time, was, on his return, truck with the offenſiveneſs of 
the air, and bis curioſity prompted him to aſcertain the 
degree in which the air was injured. On trial he found 
that 100 parts of that air, with 100 parts of nitrous air, 
were reduced to 131 parts; whereas the like experiment 
being performed with the air of a well ventilated room 


of the ſame houſe, the 200 parts of mixt aerial fluid were 
reduced to 125 parts. 


F 
_w_ . 1 7 "I 
we $$:  # 
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that the human lungs are ſenſibly affected 
by the ſmalleſt differences in the purity of 
the air. But it is neceſſary to remark, that 
noxious particles are frequently ſuſpended 
in common air, which do not alter the ef- 
fect of nitrous gas upon it, though, at the 
ſame time, they render it very effenüine to 
animals. 


 ConsIDERING the variety of vapours, 
minute bodies, &c. that are continually 
ſcattered through, and float in, the air, the 
atmoſphere muſt be looked upon as being 
always contaminated by the preſence of 
minute animal, vegetable, and even mineral, 
particles ;—of bodies, in ſhort, that are fo- 
reign to, or unconnected with, the nature of 
att. - 


Tux quality of common air is not al- 
tered by merely heating or cooling *, or by 


* Every degree of Fahrenheit's thermometer rarifies 
or increaſes the bulk of common air, by about 43x part 


of the whole. 


B 3 * 
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| keeping, or by being for a time loaded 


with the vapour of water, nor by rarefac- 


tion or condenſation ; but it 1s contaminated 
principally by reſpiration, by combuſtion, 
by the fermentation and putrefaction of ani- 
mal and vegetable bodies, by the calcina- 


tion of metallic ſubſtances, by the preſence 
of vegetables when they are not under the 
influence of the ſun's rays, and by the ad- 
mixture of every other gas, or permanently 


elaſtic fluid, ER the oxygen. 


Wurd the common air js completely 
contaminated, or rendered unfit for com- 
buſtion and reſpiration, it is (according to 
the preſent nomenclature) called gas azote, 


whereas it was formerly called phlogiſticated 
air. 


VITIATED air is capable of being meli- 
orated various ways, and the methods of 
effecting it may be diſtinguiſhed into na- 
tural and artificial. The natural means are 


far from being known to their full extent; | 


but the vegetation of plants, in certain cir- 
cumſtances, 


Y 
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cumſtances, and the contact of water, as in 
rains, dews, &c. are two very powerful 
correctors of contaminated air. Whether 
thoſe and other natural means, are ſufficient 
to preſerve the atmoſpherical air nearly in 
the ſame degree of purity, or whether that 
degree be conſtantly undergoing a gradual 
change, ſo as to render the air either con- 
tinually better or worſe, is a very intereſt» 
ing queſtion, but it can only be anſwered 
by the philoſophers of future generations. 
For my part, I am led to ſuſpect that the 
purity of the air is ſubject to a periodical 
fluctuation, or to an alternate increaſe and 
decreaſe for an uncertain number of years, 


VENTILATION, and whatever promotes 
ventilation, does nothing more than remove 
yitiated air from thoſe places in which it is 
generated, and diſperſe it through the at- 
moſphere. 


Tx artificial methods of correcting vi- 
tiated air are few and imperfect. Ventila- 
tion, by means of bellows and other ma- 

| B 4 chines, 
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chines, is the moſt efficacious, and at the 
fame time the moſt practicable way of im- 
proving the air of hoſpitals, fick rooms, 
priſons, &c. viz. by removing the vitiated, 
and introducing a freſh current of purer air. 
A fire purifies the air of certain places, only 
by promoting the ventilation or circulation, 
and by drying the moiſture ; but the air 
which has paſſed through the fire muſt not 
remain in thoſe places, otherwiſe the injury 
will be infinitely greater than the advantage. 
It has been confidently aſſerted, and denied, 
but it is now with limitation believed, that 
the vapours of nitrous, or of marine acid, 
will diveſt common air of the poiſonous 
effluvia of contagious diſorders ; hence the 
vapours of thoſe acids are now frequently 
diſperſed through the air of hoſpitals, crowd- 
ed ſhips, &c. When noxious vapours are 
merely ſuſpended in the air, as it often taxes 
place in ſeveral natural and artificial pro- 
ceſſes, then reſt alone, or at moſt a ſlight 
agitation in water will be ſufficient to pu- 
rify the air. By the admixture of oxygen 
| bas, a quantity of common air may be im- 
7 prod 


FACTITIOUS AIRS. + 9 
proved to almoſt any degree; but the me- 
thod is difficult and expenſive; hence it can 
only be uſed with limitation in certain caſes, 
which will be ſpecified in the ſequel. 


of the Depblogs ticated, or Oxygen Air. 


THE oxygen is a ſort of aerial fluid, 
42 poſſeſſes the uſeful properties of com- 
mon air in a much more eminent degree; vix. 
it aſſiſts combuſtion and animal reſpiration 
for a much longer time, and with ſuperior 
energy. When a lighted candle is intro- 
duced into a veſſel full of oxygen air, its 
flame becomes larger, and ſurpriſingly 
brighter than in common air. Its heat is 
likewiſe increaſed to a very great degree. 


Tus air is not found pure or unmixed 
in nature, but it may be extracted from va- 
rious ſubſtances by means of artificial pro- 
ceſſes. The leaves of plants, indeed, yield 
a conſiderable quantity of it whilſt they are 
expoſed to the light of the ſun; but the 

2 5 air which is thus produced, mixes 


with, 
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with, and is diſperſed through the circum- 
ambient air as ſoon as it is generated; ſo 
that the air contiguous to the plants is ſel- 
dom ſenſibly better than that of the neigh- 
bouring country. | 


By the addition of nitrous air the oxygen 
is diminiſhed much more than common air. 
When 100 parts of good oxygen air are 
mixed with an equal quantity, viz. 100 
parts, of nitrous air, their joined bulk will 
not exceed 0 parts, the other 150 parts 
having loſt the aerial form. Nor is this 
the utmoſt degree of diminution that can 
be produced; for if 100 parts of the pureſt 
oxygen that can be procured, be mixed with 
twice its quantity of nitrous gas, almoſt the 
whole bulk of elaſtic fluid will diſappear ; 
at moſt, the reſiduum will not exceed five 
or ſix parts. By putting a lighted candle 
into a veſſel full of any ſpecies of reſpirable 
air, and obſerving the effe& of that air on 
the flame, one may eſtimate the degree of 
its purity near enough for ſeyeral pur- 
poles. | 


THE 
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17 HE following are the principal methods 
* procuring this air. The green leaves of 
vegetables, when placed in a glaſs receiver 
full of, and inverted in ſpring water, and 
thus expoſed to the direct rays of the ſun, 
yield a conſiderable quantity of oxygen air, 
which aſcends to the upper part of the re- 
ceiver, and may be eaſily removed from it 
for uſe. One hundred leaves of Indian creſs, 
naſdurtium Indicum, in a gallon of ſpring 
water, will, in about three hours expoſure 
to the ſun, yield about ten cubic inches of 
oxygen air, not indeed quite pure, but yet 
vaſtly better than common air. I do not 
know of any plant whoſe leaves produce 
this ſort of air in greater abundance. 


THERE are ſeveral ſubſtances from which 
oxygen air may be extracted by the action 
of heat or of acids; but thoſe which upon 
the whole yield it in greateſt plenty, and 
are fit to be uſed, are ſaltpetre or nitre, and 
the metallic calces, 


ONE 
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Ox E ounce of nitre, by remaining ex- 
poſed to a full red, or rather a white, heat 
in an earthen retort for about four or 
five hours, will give between 700 and 
800 cubic inches of oxygen air, which 
is not equally good in every period of the 
proceſs, but at a medium it is ſuch that 
if 1co parts of it be mixed with 1 50 
parts of nitrous air, the whole will be re- 
duced to about 100 parts. This oxygen 
gas contains a quantity of nitrous acid in 
the form of vapour, and therefore, when it 
is to be uſed for reſpiration, the acid vapour 
muſt be previouſly ſeparated from it, which 
may be done by agitating the air in an al- 
kaline lixivium, or at leaſt in lime water. 


Ir an ounce of mercurius precipitatus per 
ſe be expoſed to a barely red heat in a 
glaſs veſſel, it will yield at leaſt 66 cubic 


inches of very good oxygen air.. 


Rep precipitate of mercury, when treat- 
ed in the like manner, does alto yield a 


confiderable quantity of this ſort of air. 
| | TE 
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Tus action of a red heat alone, or of 
vitriolic acid and a moderate degree of heat, 
expels from minium, or red lead, about ten 
or twelve times its bulk of oxygen, mixed 
with about one third of carbonic acid, air; 
the latter of which may be ſeparated from 
the former by waſhing in lime water. If 
the red lead be previouſly moiſtened with 
nitrous acid, and then ſtrong vitriolic acid 
be poured upon it, a greater quantity of 
oxygen gas will be obtained in a ſhorter 


time, and even without the application of 


heat. 


Tais ſort of elaſtic fluid may be alſo ob- 


tained in ſmall quantities from ſeveral other 


metallic calces; but the mineral called ]- 


_ ganeſe, gives a great quantity of it in an 
eaſy manner; it is at the ſame time a very 
cheap article, ſo that, upon the whole, man- 
ganeſe is at preſent the moſt eligible: ſab- 
ſtance for the purpoſe of procuring oxygen 
Alx. : 


MANGANESE 
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MANGANESE is not always of the ſame 
quality, and of courſe the elaſtic fluid, 
which is extracted from a given quantity of 
it, is variable both in quantity and quality. 
One ounce of good manganeſe, free from 
large calcareous particles, will, in a red heat, 
yield more than two pints and a half wine 
meaſure, or about eighty cubic inches of 
elaſtic fluid, about one tenth of which is 
carbonic acid, and the reſt is oxygen gas. 
By means of vitriolic acid and a gentle 
heat, about an equal quantity of elaſtic 
fluid, nearly of the fame quality, may be 
extracted from manganeſe ; but in this caſe 
ſome acid-vapours come over with it, which 
muſt be carefully waſhed off in order to 
render the oxygen air fit for reſpiration. 


THe oxygen air is diminiſhed to a much 
greater degree than common air, not only 
by the admixture of nitrous gas, but alſo 
by all the proceſſes which are known to 
diminiſh atmoſpherical air; and indeed 
ſometimes the whole quantity of oxygen 
air is abſorbed or deprived of its aerial 
form, 
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form. Thus, by reſpiration, this air will 
be entirely abſorbed, excepting indeed that 


part which is converted into fixed air. 


Of Fixed Air, or the Carbonit Acid Gas. 


Tus gas, which is the heavieſt of the 
aerial fluids, is of an acid nature, but it 
reddens only light blue vegetable colours ; 
it cryſtallizes with fixed alkali, and is poſ- 
ſeſſed of a conſiderable antiſeptic power. 
It is abſolutely incapable of afliſting reſpi- 
ration and combuſtion *; nor is it dimi- 
niſhed by nitrous air. It combines with 
various ſubſtances, and is readily abſorbed 
by water, to which it communicates an 
acidolous taſte and ſparkling property. It is 
alſo abſorbed by, and precipitates the cal- 
careous earth in lime water, but when in 
greater quantity, it again diffolves the cal- 


Even a mixture of one part of fixed, and eight 
parts of common, air will extinguiſh the flame of a 


candle. See Cavendiſh's paper, in the Phil. Tran. for 
1766, | | 


careous 
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careous earth in the water. It alſo diſſolves 


iron in water, and keeps it diſſolved there- 
in. 


— 


TIS elaſtic fluid 1s produced in in a great 


many natural as well as artificial proceſſes. 


It is frequently found in ſubterranean places, 
eſpecially i in the vicinity of volcanos, and 
hot ſprings, where, on account of its great 
ſpecific gravity, it remains for a conſiderable 
time, unleſs it be removed by means of 
ventilation, &c. It is contained more or 
leſs in almoſt all the mineral waters; it is 


abundantly produced in vinous fermenta- 


tion, Reſpiration, combuſtion, and ſome 

other proceſſes, do likewiſe produce a cer- 
tain quantity of carbonic acid gas. It is 
contained in a variety of mineral ſubſtances, 


and particularly i in calcareous earth, as chalk, 


marble, &c. from which ſubſtances a great 
quantity of that gas may be extracted by 
means of heat or of acids *; the calcareous 


»The fixed air which is contained in white marble | 
2mounts to about one third part of its weight. 


bodies 
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bodies remaining, after the loſs of that gas, 
in a cauſtic or acrid ſtate; ſo that the cal- 
careous earth, by being in a mild ſtate whilſt 
it contains that elaſtic fluid, may be juſtly 
conſidered as a neutral ſalt, conſiſting of an 
earthy baſis and an aerial acic. 


Of the alan Air, or Hydrogen Gas. 


INFLAMMABLE Air is the lighteſt of the 
elaſtic fluids. It is, ag its name imports, a : 
combuſtible fluid, which, like other com- 
buſtible ſubſtances, may be inflamed by the 
contact of an ignited body, and will burn 
only when in contact with common, or oxy- 
gen, air. | 


Thoben this ſort of elaſtic fluid be ab- 
ſolutely unfit for reſpiration, it is not, how- 
ever, ſo noxious as the carbonic acid. It 
ſuffers no diminution when mixed with 
nitrous air. Its bulk is increaſed of 22 


part of the whole by each degree of F ahren- 
| n 8 thermometer. 
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HYDROGEN gas is abundantly produced 
during the diſſolution of animal and vegeta- 
ble bodies; hence it is often found to come 
our of ponds, burying grounds, and other 
places that contain animal and vegetable 
matter in a ſtate of decay. This gas does 
alſo frequently come out of the earth, where 
inflammable minerals are contained, as in 
coal mines, and mines of ſulphureous me- 
tallic ores. But in all thoſe caſes the in- 
flammable gas, by being much lighter than 
common air, aſcends to the upper regions 
of the atmoſphere as ſoon as it is produced, 
and leaves the air, adjacent to the ground, 
very little, if at all, infected, excepting in 
vaulted ſabterranean places, where, indeed, 
befides its infecting the common air, it 
ſometimes takes fire and explodes, to the 
great 128 of the miners. 
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By means of heat, or of acids, this gas 
may be obtained from almoſt all ſorts of 
bodies, whether they be vegetable, animal, 
or mineral. But the greateſt quantity of i it 
may be extracted from iron, or from zinc, 


723 by 
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by means of diluted vitriolic acid ; and 

likewiſe from iron, by paſſing the ſteam of 
| boiling water over its ſurface, the iron being 
red hot. When charcoal is treated in the 
laſt- mentioned manner, it likewiſe yields 
abundance of a peculiar ſort of inflammable 
gas, called hydrocarbonate, which however 
is mixed with a conſiderable proportion of 
carbonic acid gas. 5 


HYDROGEN gas has the property of 
diſſolving and holding in ſuſpenſion, for a 
longer or ſhorter time, a variety of ſub- 
ſtances, ſuch as iron, charcoal, ſulphur, 
phoſphorus, &c. from which circumſtance 
it acquires a variety of particular names as 
well as properties. Hence we hear of the 
phoſphoric hydrogen gas, or þhoſphuret of hy- 
drogen; of the ſulphuric hydrogen gas, or 
ſulphuret of hydrogen, &c.; hence alſo we 
find that the hydrogen gas is not always of 
the ſame ſpecific gravity, nor r has it always 
the lame ſmell. 
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IT has been obſerved, that the hydrogen 
gas ſometimes loſes its inflammability, and 
degenerates into azotic air. This -change 
happens more frequently when the hydro- 
gen gas is mixed with common air. The 
cauſe of this phenomenon has not yet been 
fully aſcertained. by 


— OP” 
I; 


3 


2 — 8 . ee tua eo * — 4 
= 4 — of — REO INES dais 4d Ae IE * * * = 
= A tr a MI LEA > I AB, 1s I ò² « ͥ 6M EA 44 N — — nn N 
Mi .. = 5 — . wo. w_ — 244 ” — * — A ated 
Vit 3 0 


nr n 


2 
— I TIN — * — 


Fox the ſake both of brevity and of 
perſpicuity I have omitted to mention the 
ſpecific gravities of the abovementioned , 

' elaſtic fluids in the preceding pages, and 
ſhall add them all together in the following 
table, which contains their ſpecific gravities 
as well as the abſolute weight of a cubic 

inch of each elaſtic fluid. 5 
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THE gravity of eommon air is conſidera- 
bly affected by the variations of heat, 
wind, purity, &c. ſo that its ſpecific gravity, 

compared with that of water, has ſome- 

times been known to be as one to ſix hun- 

dred and fix, and at other times as one to 
nine hundred and 'thirty-one®. The gra- 
2 1 Muſſchenbroek, tom. II. F. 2059. 
ä vities 
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vities of other elaſtic fluids are likewiſe ſub- 
ject to the ſame variations. But the follow- 
ing table has been calculated for a mean 
and temperate ſtate of the air, viz. when 
its gravity is to that of water, as one to 
eight hundred, when the height of the ba- 


rometer is 29,85 inches, and when Fahren- 


heit's thermometer is at 55*. 


Names of the elaſtic 


Fluids. 


Common air 


Ti 105 ſpecific: 


Gravities. 


LEH 


Azotic gas, or com-) 


mon air completely 
diminiſhed by ni- 


trous gas 


Oxygen air 
Carbonic acid gas 
Thelighteſt 17 


gen gas 


* 


0,948 


1,0427 
155 - 


833 


5 Abſelute Weight of a © 


Cubic Inch of each 
in Troy Grains. 


0,3 


0,33 
0,475 


0,0 2637 


| 
| 
| 
| 
| 
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CHAPTER H. 


Facts concerning the Reſpiration of Common, 
and of Oxygen, Air. 


HAT the whole maſs of air which 
ſurrounds the earth is called the at- 
moſphere, that this atmoſphere extends to 
a a confiderable but unknown diftance above 
the ſurface of the earth, that it decreaſes in 
denſity as it recedes from the earth, that its 
motion is called wind, that it acts upon all 
other bodies by its temperature, its weight, 
and other qualities, that it abſorbs vapours, 
or keeps them ſuſpended, and ſuch other 
like properties or̃ the atmoſpherical fluid, 
have been rendered fo common by the 
preſent ſtate of knowledge and of polite 
education, as not to demand any particular 
_ elucidation in this work ; we ſhall, there- 
fore, proceed immediately to enumerate the 
phenomena which have been aſcertained 
relatively to the reſpiration, of common air, 

upon 
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pon which, as upon 4 ſolid baſis, we may 
afterwards eſtabliſh the theory and the prac- 


tice of applying the factitious airs to the 
human lun 8 


A CERTAIN quantity of air will ſupport 
animal life, or combuſtion, but for a limited 
time. If a lighted middle-ſized tallow 
candle be confined in a veſſel that holds 
onè gallon of common air, the flame will, in 
a few ſeconds of time, begin to grow dim, 
and it will be extinguiſhed at the end of 
about one minute; after this, if another 
lighted candle be introduced into the ſame 
veſſel, its flame will be extinguiſhed imme 
diately. 


IF a man be confined in « veſſel that 
holds ten gallons of common air, he will 

begin to feel an oppreſſion, and a difficulty 
of reſpitation,' at the end of eight or ten 
minutes; this difficulty will gradually in- 
creaſe, and at the end of about Half an 
hour, reckoning from the beginning of his 
confinement, he will loſs his ſenſation, 
BE. * 4 his 


24 M DICINAL PROPERTIES of 


his motion, and, preſently after, his life. 
The ſame effect will take place with other 
animals, in a longer or ſhorter time, propor- 
tionably to their ſize, nature, and diſpoſi- 
tion of body. 


In the uſual way of breathing, when 
reſpiration is performed in a natural and 
eaſy manner, a full grown perſon conſumes 
about five cubic feet, or thirty gallons and 
a half, beer meaſure, of common air per 
hour. +. 


' A MAN generally performs one inſpira- 
tion and one expiration for every ſeven or 
eight pulſations of his arteries ; therefore 
reckoning, at a mean, eighty pulſations per 
minute, a perſon may be faid to perform 
eleven or twelve inſpirations, and as many 
expirations, in a minute. But reſpiration 
is quickened by various cauſes; viz. by 
the quickening of the pulſe, by agitation of 
the body, by heat, by ſurpriſe, by diſeaſes of 
the lungs, by a rarefied atmoſphere, and by 
impure air. T hus when a man is confined 
rl in 


* 
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ina certain quantity of air, his reſpiration i 1s 
quickened in proportion as that quantity of 
air becomes contaminated z he alſo takes 
in and expels a greater quantity of air 
at a time, in order to compenſate for the 
want of purity. The ſame quickening of 
reſpiration takes place on high - mountains, 
where the air is more rare than on the leyel 
of the ſea, I, 

AT a medium, about 3o cubic inches 
of air are taken in at one inſpiration, and a 
quantity, nearly equal to it, is thrown out 
at every expiration; but a great deal of air 
remains in the lungs, wind- pipe, and mouth; 
ſo that by a violent expiration after a natural 
inſpiration, a double quantity, viz. ſixty 
eubic inches of air, may be expelled, and 
even then ſome air neceſſarily remains in 
the lungs, wind- pipe, and mouth. 


Tu x air which has ſerved for one inſpi- 
ration is not thereby completely contami- 5 
nated, but it may be reſpired again and 
again. 3 50 cubic inches of common air 
N Were 


* 
Os 
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were confined in a bladder that was fur- 
niſhed with a wooden tube; this tube was 
applied to the mouth of a healthy middle- 
aged man, who, ſtopping his noſtrils, en- 
deavoured to breathe that quantity of air 
as long as he poſſibly could. After having 

performed forty inſpirations, his ſtrength 
began to fail, and he was TO” to de- 
fiſt, 


OLD perſons, people of a bad habit of 
body, or labouring under diſeaſes, and ſuch 
as cat and drink immoderately, will conta- 
minate the air much faſter than the yy, 
the . and tho young. 


IT has been aſſerted, that 3 human 
beings can live with a much ſmaller quan- 
tity of air than has been mentioned above, 

and that divers have ſometimes been known 
to remain under water ten or fifteen mi- 
nutes, and even a longer time *, It has 


* i Beckman's Hiſtory of Inventions, . 
Diving- Bell; and Gmelin's Reiſe Dutch | RuGlind, 1, 


p. 199% 
ſl 


a 
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been likewiſe diſcuſſed, whether ſuch divers 
were enabled to remain fo long under wa- 
ter, and without air, by any particular con- 
formation of the internal parts of their bo- 
dies, or from long practice and particular 
artifices. But there are ſtrong reaſons for 
diſcrediting the above-mentioned aflertions. 
The inaccurate way of reckoning the time 
in fuch caſes, and the common fondneſs for 
the marvellous, are in general the founda- 
tion of ſach extraordinary reports. Upon 
the whole, it will be found, that the moſt 
experienced diver can hardly remain with- 
out air longer than a minute and a half; 
but, moſt perſons will begin to feel a de- 
gree of uneaſineſs in about half a minute's 
time. 


Tn; air, which has been completely con- 
taminated by reſpiration, is deleterious to 
other animals, though ſmall and young 
animals will live a ſhort time in it: it ex- 
tinguiſhes flame, is diminiſhed. very little 
by nitrous air, contains about one-thirtieth 
of carbonic acid gas, and is contracted in 

bulk, 
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bulk, the diminution being various, but 
hardly ever exceeding one-fifth part of on 
original quantity, 


Tax deleterious quality of the air that 


| has been contaminated by reſpiration is in 
great meaſure owing to the carbonic acid 
gas, which is formed in the proceſs of re- 


ſpiration ; and it is for this reaſon that, 
when an animal is confined in a veſſel full 
of reſpirable air, he will be able to live 
longer in it when ſome lime-water is placed 
in the veſſel, than otherwiſe ; becauſe the 
lime-water abſorbs the carbonic acid gas as 
ſoon as it is generated. An animal will 
likewiſe live longer in a veſſel full of air, 
when he is placed at the upper than at the 
lower part of the veſſel; becauſe in the 
former caſe the carbonic acid gas will, on 
account of its great ſpecific gravity, fall to 
wards the lower part of the veſſel, and will, 


of courſe, be at a diſtance from the body a of | 


the anal, 


THE 
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Tu reſpiration of oxygen air is attended 
with peculiar phenomena. The oxygen, 
like the common, air, is diminiſhed by re- 
ſpiration; but the diminution proceeds to a 


much greater degree, for almoſt the whole 


quantity of elaſtic fluid will be reduced to a 


ſmall proportion of carbonic acid gas; and 


if the experiment be performed on lime- 


water, the whole quantity of oxygen air 


will diſappear. By repeatedly performing 
the experiment in this manner, it has been 
found that a healthy middle-aged man will 
entirely conſume two gallons of pure oxygen 
air in about five minutes time &. But in 
this caſe the oxygen air is conſumed faſter 
than is neceſſary for the uſual ſupport of 
life; and, in fact, if the ſame quantity of it 
be mixed with an equal quantity of azotic 


: * Amongſt the various ways of producing oxygen 


air, it frequently happens, as we have already hinted, 
that acid vapours, or other volatile ſubſtances, are 
mixed with it; and in that caſe the animal which is 
confined in it may feel an oppreſſion on his. lungs, or 
he may even be ſuffocated, when, by the teſt of nitrous 
gas, that air will actually appear to be much better than 
common air, 


gas, 


h 
{ 
| 
| 
| 
| 


30 Merpicinar PROPERTIES of 
gas, it will then laſt as long again, vi. 
about ten minutes. It is therefore evident; 
that as the azotic gas is abſolutely incapable 
of aſſiſting reſpiration, the mixing of it with 
the oxygen air produces no other effect than 
that of preſenting a ſmaller quantity of 
oxygen to the ſurface of the lungs in each 
| Inſpiration. It is for the ſame reaſon that 
oxygen air is conſumed faſter, and that 
common air is vitiated ſooner, when re- 
| ſpired under an increaſed, and flower when 
reſpired under a diminiſhed atmoſpherical 
preſſure. 


Tux air which is expelled from the lungs 
after every inſpiration, whether it be oxygen 
or atmoſpherical air, contains, beſides the 
portion of carbonic acid gas, a conſiderable 
quantity of aqueous vapour, which, in cold 
weather, is manifeſted by its condenſation 
as ſoon as it comes out of the mouth; for 
air can hold in ſolution a much greater 
quantity of water when hot than when 
cold. 
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Tur breathing of pure oxygen air is ge- 
ee if not always, attended with an in- 
create of heat, eſpecially about the lungs, 
and a quickening of the pulſe; but on ſome 
individuals thole effects are increaſed to ſuch 
a degsee as to produce fevers, inflammation 
of the lungs, and even conſumptions, whilſt 
with other indiyiduals they are moderate, 
temporary, and even ſalutary. But I ſhall 
endeavour to impreſs the reader's mind with 
a clearer idea of thoſe phenomena, by ſub. 
joining a ſhort account of the principal ex- 
periments that have been performed re a- 
tively to this intereſting part of our ſubs 


Dr. PRIESTLEY is, as far as I know, the 
firſt perſon who had the curiofity of breath- 
ing oxygen air. I have,” h be, ( gra- 
* tified that curioſity, by breathing it; 
« drawing it through a glaſs-ſyphon, and 
by this means I reduced a large jar full 
« of it to the ſtandard of common air. The 
„feeling of it to my lungs, was not ſen- 
« hbly Gilterent from that of common air, 
; | but 
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« but I fancied that my breaſt felt peculi- 
* arly light and eaſy for ſome time after- 
* Wards. ö 


Tur following experiment was perform- 
ed, with great accuracy, before a philoſo- 
phical ſociety of gentlemen, at Dr. Hig- 
gin's houſe, in the year 1794.—Nineteen 
' pints of pure oxygen gas were put into a 
receiver which ſtood inverted in lime- 
water. A tube proceeded from the upper 
part of the receiver to the mouth of the 
experimenter, a healthy man of about 
twenty-two years of age, who, after hav- 
ing accurately ſtopped his noſtrils, and hav- 
ing expired as much air from his lungs as 
he poſſibly could in a bent poſture of the 
body, took the end of the tube in his 
mouth, and began to breathe the oxygen 
air in a natural and ſlow manner, during 
which the receiver was permitted to play 
freely up and down in the lime- water, in 
order to prevent any increaſe or decreaſe of 


Experiments on Air, &c: vol. ii, p. 102. 


preſſure 


/ 
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preſſure on the lungs. An aſſiſtant was 
employed to keep the lime- water in conti- 
nual agitation, in order to promote the ab- 
ſorption of the carbonic acid air that was 
formed in the courſe of the experiment. 
The bulk of oxygen air was viſibly dimi- 
niſned at every inſpiration, and the lime- 
water became turbid. The whole of the 
oxygen air was conſumed in fix minutes 
time, and the experimenter ſtopped only 
when the lime-water came to his mouth. 
„During the reſpiration his pulſe (which, 
* previous to the experiment, was only 
« ſixty-· four) quickened to ninety beats in a 
* minute, and was confiderably increafed 
« in fulneſs and. ftrength ; but he felt no 
c inconvenience whatever. 


TE veſſel being immediately charged 
* again with nineteen pints of gas, he re- 
« ſpired theſe alſo, and conſumed them en- 
< tirely in ſix minutes. His pulſe was in- 
* creaſed to 120 beats in a minute, and 
« was vigorous withal. He felt no in- 
* convenience, but had a ſenſe of unuſual, 
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« warmth in his lungs. In one hour after 
« the experiment his pulſe returned to 


_ 1 ſixty-four * 


DR. BED DOEs found the breathing of 


oxygen air extremely hurtful. To my own 


« lungs,” /ays he, © it feels like ardent ſpi- 
« rit applied to the palate; and I have 
ce often thought I could not ſurvive the in- 
« ſpiration of oxygen air, as it is driven 


from e by heat, many mi- 
« nutes T.“ 


A SINGLE inſpiration of oxygen air may 


be kept in the lungs much longer than an 


inſpiration of common air. 


Wurd oxygen air is mixed with com- 
mon air, and is then breathed in that di- 
luted ſtate, che lungs are leſs affected with 8 


* Minutes of the 1055 for Philoſophical * 
ments and Converſations, page 146. 


+ Conſiderations on the Medicinal Uſe of F actitious | 
Airs, vol. i. p. 14. 


the 
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the ſenſation of heat, nor is the pulſe 
quickened ſo much as when pure oxygen is 
uſed ; yet in this diluted ſtate the oxygen 
air has been found beneficial in-a variety of 
caſes, which will be mentioned in the ſe- 
quel. We ſhall likewiſe mention the pro- 
portion of the two elaſtic fluids, which has 
been found to anſwer beſt for each parti- 
cular caſe; but in the preſent chapter it 
will be neceſſary to ſtate the effect which 
the breathing, or the action, of oxygen air 
has been obſerved to have upon particular 
parts of the animal body, whence proper 
conjectures may be formed of its general 
uſe in the animal economy, and of its ap- 
plication for the cure or alleviation of par- 
_ ticular diſorders. 


TA oxygen air is a. powerful ſtimulus _ 
to the lungs, has been evinced by various 
experiments, but by none better than the 
following, which has been repeated with 
equal ſucceſs by different perſons: - Some 
young rabbits were kept under water till 
_ every appearance of life, and even a hope 
Ds. of 
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of recovery, had vaniſhed ; they were then 
withdrawn, and oxygen air was forced 
throuzh the mouths of ſome of them into 
their lungs, whilſt a fimilar operation with 
common air was performed on the others : 
the latter remained dead, whilſt the former 
recovered. Young dogs and kittens were 
{ſubjected to the like experiment, the ge- 
neral reſult of which was, that the oxygen 
air brought them to life where common 
air proved ineffectual. Animals thus ap- 
parently deprived of life have frequently 
revived by only being placed in a veſſel full 
of oxygen air, without forcing it into their 
lungs. From this fact we derive a power- 
ful method of reſtoring ſuſpended anima- 
tion. 
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RARBBITSõ, dogs, kittens, and birds, have 
been often confined 'in veſſels full of oxygen 
air, and have been ſuffered to remain in that 

quantity of air for various lengths of time. 

It has been conſtantly obſerved, that they 
live longer in that, than in an equal quan- 

tity of common air. But whenever the 
. experiment 
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experiment has been protracted to a certain 
length, it has almoſt always been attended 
with illneſs, with a ſtrong inflammation, and 
even with death. The diſſection of the 
animals that haye been thus oxygenated, has 
principally exhibited the following phæno- 
mena : 


Tu lungs appear of a florid red colour, 
often marked on the edges with ſigns of 
mortification ; the heart appears of a florid 
red colour; the pleura is generally in- 
flamed; the colour of the liver, kidneys, 
and the blood-veſſels of the meſentery, is 
more inclining to red than is otherwiſe 
known to be; their blood coagulates ſooner; 
their muſcles are more vigorous, and ſhew 
ſigus of ſtronger rin 


ANIMALS that have breathed oxygen 
air, previouſly to their being immerſed in 
water, will not die ſo ſoon as thoſe which 
have breathed common air only. The 
quantity of purer air, which remains in the 
lungs of the former, is what in great mea- 

„„ ſure, 
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ſure, if not entirely, contributes to the pre- 
ſervation of their lives. 


AFTER having deſcribed, in the preced- 
ing paragraphs, the principal phænomena, 
which are produced by the reſpiration of 
pure, or nearly pure, oxygen air, it will be 
hardly neceſſary to add, that a mixture of 
common and oxygen airs, or of azotic and 
oxygen airs, muſt produce phænomena ana- 
logous to thoſe which have been men- 
tioned above, but nearly proportionate to 
the quantity of oxygen air which is con- 
tained in the mixture. There is, however, 
2 remarkable circumſtance, which muſt be 
carefully attended to, as being of the ut- 
moſt conſequence in the application of 
oxygen air to medicinal uſes. This cir- 
cumſtance is, that whilſt the reſpiration 
of pure oxygen air, or of ſuch air as con- 
tains a great proportion of oxygen, is at- 
tended with inflammation and other bad 
conſequences, the reſpiration of common 
air a little improved by the admixture of a 
moderate proportion (8 for inſtance, one- 


1 5th, 
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1 5th, or even one-zoth) of oxygen air, 
is attended with remarkably _— ef- 
fects. 


Tux inhalation of ſuch diluted oxygen 
air, or we may call it improved atmoſphe- 
rical air, for about io or 15 minutes a 
day, has been found to produce a florid 
colour in the face, to conciliate ſleep, to 
{ſtrengthen the organs of digeſtion, to pro- 
mote circulation, to ſtrengthen the pulle, 
&c. 5 


However ſtrange and unaccountable 
| thoſe effects may at firſt ſight appear, eſpe- 
_ cially to thoſe who are not converſant in 
philoſophical inveſtigations, the facts are 
certainly true, and a ſimple reflection may 
contribute to diſſipate the wonder; namely, 
that people of all deſcriptions, but eſpe- 
cially ſuch as are weak and emaciated, 
derive a conſiderable degree of exhilara- 
tion and improvement by a ſhort excur- 
ſion out of a town, or of a houſe, when 


the ſuperior purity of the country air, 
vo D 4 above 
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above that of the town, is not equal ta 
that which is produced by mixing com- 
mon air with even one-twentieth of its 
bulk of oxygen air. But we ſhall have oc- | 
caſion to notice this circumſtance again in 
the _ 


CHAPTER III. 


Phenomena ariſin ing from breathing other 
aerial Fluids, befides the Common and 
the Oxygen Airs. 


T has already been noticed, that of the 
various ſorts of elaſtic fluids, two only, 
viz. the common and the oxygen airs, are 
capable of aſſiſting reſpiration, from which 
it may be naturally deduced, that by the 
admixture of any other gas, either of thoſe 
two will be rendered leſs reſpirable in dif- 
ferent degrees. But this diminiſhed good- 
neſs of the reſpirable airs, this mixture of 
n 


FacTiTious Airs. 41 
reſpirable and unreſpirable aerial fluids, has 
proved beneficial in a variety of medical 
caſes ; hence many experiments have been 
made for the purpoſe of aſcertaining the 

mixtures that are more applicable to any 
particular caſe, and likewiſe the phæno- 


mena which ariſe from the reſpiration of 
thoſe mixed gaſſes, 


I wovLD not be underſtood to aſſert or 
think that the action of the unreſpirable 
gaſſes conſiſts merely in lowering the qua- 
lity of common air, or of oxygen air ; for 
that purpoſe could be more commodiouſly 
anſwered by breathing a certain quantity of 
common air longer than in the uſual way. 
The fact is, that, beſides rendering the 
common or oxygen air leſs reſpirable, each 
particular gas imparts peculiar and remark- 
able properties to the mixture, which mix- 
tures are of courſe applicable to particular 

caſes. With reſpect to thoſe mixtures, 
much has already been aſcertained ; but a 
great deal more remains to be examined and 
tried under a variety of circumſtances, to 


which 
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Ls 


which object we muſt look forward with 
anxious expectation. 


I has been repeatedly aſſerted and de- 
nied, that pure and unmixed hydrogen, or 
inflammable gas, may be reſpired with im- 
punity for a conſiderable time, and many 
experiments are related to prove each of 
thoſe contradictory aſſertions. The equi- 
vocal reſults of thoſe experiments ariſe from 
two cauſes, viz. from the variable nature 
of the gas, and from the different quantity 
of common air, which remains in the lungs, 
mouth, &c. of the animals that are ſub- 
jected to ſuch eee 


INFLAMMABLE gas, in the common 
way of producing it, is ſeldom very pure; 
but even when that is the caſe, its coming 
into contact with the lungs is naturally pre- 
vented by the common air, which remains 
in that organ previouſly to the application of 
the inflammable gas, the latter being much 
lighter than the former. By a ſtrong ex- 
25 wh in a bent poſture of the body, the 
common 
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common air may, in great meaſure, be ex- 
pelled ; but even in that caſe a certain 


quantity of it unavoidably remains in the 
mouth, wind-pipe, _ | 


Or the different ſorts of inflammable 
gas, that which is obtained by paſſing the 
ſteam of water over red hot iron ſeems to 
be the leaſt offenſive. Next to this is the 
gas which is obtained from iron and diluted 
vitriolic acid. The other ſpecies are more 

variable in their quality ; but they are all 
incapable of aſſiſting reſpiration ; and if a 
perſon will carefully expel as much air 
from his lungs as he poſſibly can by a 
forced expiration in a bent poſture, and 
will then apply his mouth to a veſſel, or to 
a tube that communicates with a veſſel, full 
of pure inflaminable gas, keeping his noſ- 
trils ſtopped at the ſame time, he will find, 
after about three or four inſpirations, that 
the florid colour of his face is vaniſhed, and 
his ſtrength is ſo far diminiſhed as to pre- 
vent the proſecution of the experiment. 
Having myſelf been more than once wit- 
neſs 
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neſs to this experiment, I have always ob- 
ſerved an evident change of colour in the 
face of the experimenter after the ſecond 
inſpiration.ä— The gas had been extracted 
from iron and diluted vitriolic acid. 


INFLAMMABLE gas may be rendered 
leſs noxious by agitation in water, 


Wurd this gas (meaning that which is 
obtained from the vapour of water and red 
hot iron, or from iron and diluted vitriolic 
acid) is mixed with about an equal quan- 
| tity, or even a ſmaller proportion of com- 

mon air, it may then be breathed with 
ſafety for a conſiderable time; and it is 
remarkable, that the lungs are affected by 
it with a peculiar ſenſation of levity, This 
ſingular property has rendered it uſeful and 
beneficial in inflammations of the lungs, 
convulſive coughs, &, where the object is 
to diminiſh the irritability of the parts af- 
fected. During this operation the face 
will be found to grow dark or livid, but the 
natural colour will be ſpeedily recovered by 
3 5 afterwards 
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afterwards breathing the common air in the 
uſual WAY. 


Tux hydrocarbonate, viz. that ſpecies of 
inflammable gas which is produced by 
_ paſting the ſteam of water over the ſurface 
of red hot charcoal, is much more perni- 
cious to the lungs. Animals will die much 
ſooner in this than in the above-mentioned 
ſpecies. of inflammable gas. Sometimes 
two or three inſpirations of pure hydrocar- 
bonate are ſufficient to occaſion the death 
of the animal. 


Tux active quality of this gas is per- 
ceivable even when. diluted with 20 or 
30 times its own bulk of common air. 
A perſon who breathes it in that diluted 
Nate for about a quarter of an hour, is ge- 
nerally made fick and vertiginous; feeling at 
the ſame time a ſenſation of cold through- 

out his whole body ; his lips become blue, 
the face livid, and the pulſe feeble, though 
| frequent; but the ſenſibility of the lungs 
18 n diminiſhed by it, on which 

account 
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account it has been adminiſtered in various 
caſes with advantage to the patient. Some 
patients, after the reſpiration of this di- 
luted gas, have experienced ſuch levity or 
inſenſibility about the region of the lungs, 
as to remain for a time entirely free from 
vain: | 5 


Ir is remarkable, that the ſickneſs, diz- 
zineſs, or, in ſhort, the bad effects of the 
diluted hydrocarbonate, frequently come on 

after the operation, and ſometimes come on 
and go off two or three times repeatedly, at 
the interval of an hour or longer; which 
ſhews that this ſort of gas can hardly be 
- adminiſtered with too much care and cau- 
"_ 
Punk carbonic acid gas is likewiſe very 
pernicious to the lungs. Sometimes one 
or two inſpirations of it have been quite 

_ ſufficient to kill an animal; and, indeed, 
animals will die in carbonic acid gas, and 
likewiſe in hydrocarbonate, much ſooner” 
than if they did not reſpire at all, or if they 
were 
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were immerſed in water, which proves that 
ſome noxious principle i is introduced by thoſe 


gaſſes into the body. 


Os hs animals, thoſe which have large 
lungs in proportion to their bulk, and are 
formed to live in the air, are ſooner af- 
feed by this gas; thus the birds have in 
general been found to die ſooneſt in car- 
| bonic acid air; the dogs come next, then 
the cats, then the amphibious animals, and 
laſtly, the inſects . If they are not left 
too long in this gas, they will, in general, 
revive, by being removed into the common 
air. When they die in it they ſhew no 
ſtruggles. By being frequently expoſed to 
this gas, the animals may be ſo habituated 
as not to be killed by it ſo ſoon as others 
that were never expoſed to it. 

Tx following are the appearances which 
have been more commonly obſerved on the 
diſſected bodies of the animals that have 
been killed by carbonic acid gas. — The 
lungs are a little collapſed, ſhewing a few 


8 * Bergman de Acid Aereo, ſect. 26. 
inflamed 


— — 
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inflamed places. The right ventricle and 
right auricle of the heart, the pulmonary 
artery, the vena cava, the jugulars, and the 
veſſels of the brain, are turgid with blood; 
but the pulmonary veins, the aorta, the left 
ventricle, and left auricle of the heart, are 
moſtly flaccid. 'The muſcular fibres of the 
body are found deprived of irritability, fo 
that even the heart, extracted whilſt the 
_ is ſtill warm, ſhews no fi gns of 1 irrita- 


bility * 
Ribe die in a few minutes time, in wa- 
ter impregnated with carbonic acid gas +. 


Wu this gas is diluted with twice or 
three times its own bulk of common air, it 
may then be breathed for a certain time, 
but not nearly ſo long as the mild ſorts of 
inflammable air ſimilarly diluted. 


Pure azotic gas is about as deleterious 
4a as the inflammable gas from iron and di- 


HH 5 » HBergman de Acids Aereo, ſe. Wes >: | 
F + Prieftley's Ern. and Obſerv. vol. li. ſect. 13. 


Ne 3. 
| luted 
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luted vitriolic acid; yet the animals that 
are confined in it until they appear to be 


dead, will, on being withdrawn, recover 


more frequently than thoſe which are con- 


fined 1 in the inflammable gas. 


THE artificial gaſſes have likewiſe been 
breathed in combinations of three or four 
at a time, one of them always being either 
the common or the oxygen air; but it does 
not appear that thoſe triple or quadruple 
mixtures have been tried in a great variety 
of caſes. 


In the reſpiring of combined gaſſes, due 


regard muſt be had to their ſpecific gra- 
vities, as this circumſtance is often the 
cauſe of phænomena that are ertoneouſly at- 
_ tributed to other ſources. The difference 
between the ſpecific gravities of the com- 
mon, the oxygen, and the azotic, airs, is 
indeed trifling ; but the inflammable and 
the carbonic acid gaſſes differ conſiderably 
from the reſt, and eſpecially from each 
other; the former being a great deal 
E | Howe 3 
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lighter, and the latter much heavier, than 
common air. If the inflammable, the carbo- 
nic acid, and the common or the oxygen, airs, 
be not well mixed together in a veſſel, they 
will remain ſeparate for a conſiderable time 
in their reſpective places, vig. the carbonic 
acid air in the loweſt part, the common in 
the middle, and the inflammable in the 
higheſt part of the veſſel; but even when 
they are well mixed together, they always 
ſhew a tendency to ſeparate, fo that after a 
ſhort interval each of them will be found 
leſs mixed in its reſpective place. 


Ix is hardly neceſſary to add, that the 
fame peculiarity of ſituation muſt alſo take 
place within the lungs, and that this is, 
perhaps, the ſole cauſe which renders the 
carbonic acid gas more noxious than the 
inflammable gas, and the heavy ſort of in- 
flammable gas, hydrocarbonate, more offen- 


ſive than the lighter ſpecies of it. 


5 
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CHAPTER IV. 


 Phanomena arifing from the Application of 
the abovementioned elaſtic Fluids to other 
Parts of the Animal Body beſides the 
Lungs, 


[ has been found that the pores of the 

{kin imbibe and expel a ſmall quantity 

of air, and it is ſaid, that in equal times 

they will abſorb a much greater quantity of 

oxygen, than of common, or of any other, 
air. 


DIFFERENT ſorts of elaſtic fluid were ſe- 
parately injected into the cellular membrane 
of animals, through inciſions made in the 
ſkin, and the apertures were cloſed imme- 
diately after. The appearances, as obſerved 
by Dr. Maxwell *, and conficmed by others, 


were in general as follows : 


dee his Theſis, Edinburgh, 1787. 


E2 CoMMoN 
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Co MON air ſwelled or puffed the ani- 
mal, rendered it uneaſy for a day or two, 
after which the ſwelling began to decreaſe, 
and vaniſhed entirely at the end of about 
three weeks. | 


OXYGEN air ſwelled the animal, and ren- 
dered it ſomewhat uneaſy for a ſhort time; 
the uneaſineſs, however, ſoon vaniſhed, 
the animal became unuſually lively, and the 
ſwelling diſappeared much ſooner than in 
the caſe where common air had been uſed. 


Azo ric gas ſwelled the animal, and ren- 
dered it dull, by ſuperinducing a ſort of 
ſtupor, which, in a few days time, de- 
generated into convulſions, and at laſt killed 
the animal. 


CARBONIC acid gas was rapidly ab- 
ſorbed, and ſeldom produced any 9205 and 
temporary uneaſineſs. 


' Hypzoczn gas ſwelled the animal, pro- 
duced heavineſs and ſhiverings; but the 
8 ſwelling 


* FaAcrirIious AIs. 
ſwelling diſappeared ſooner than in the caſe 
of common air. 8 


Mx. GI R TAN TER is ſaid to have inject- 
ed azotic gas into the jugular vein of a dog, 
in conſequence of which the animal died at 
the end of twenty ſeconds. On opening 
its thorax, the pericardium, and the heart, 
the right auricle and right ventricle were 
filled with black blood; the left ventricle 
was of its ordinary dark colour; the heart 
and muſcles had loſt their irritability almoſt 
entirely. A ſimilar experiment being made 
with carbonic acid gas, inſtead of azotie 
gas, nearly the ſame phenomena took place. 


BLood recently taken from the veins of 
an animal, and expoſed to the common air, 
becomes of a bright red colour; and if ex- 
poſed to oxygen air, its colour will become 
ſtill brighter, and the oxygen air will be di- 
miniſhed, and partly converted into carbonic 
| acid air. On the contrary, if the bloed 
thus brightened, or the blood taken from 
the arteries of an animal, which is well 

| E 1 known 
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known to be of a florid red, be expoſed to 
any of the unreſpirable gaſſes, its colour will 
be darkened preſently, and a ſmall part of 
the elaſtic fluid will be abſorbed. It is to be 
remarked, that thoſe effects take place even 
when an animal membrane, as a piece of 
bladder, intervenes between the blood and 
the reſpirable or unreſpirable elaſtic fluids *. 
Even the colour of the fleſhy parts is made 
to incline more towards a florid red by the 
action of oxygen air. 


That the oxygen air acts as a ſtimulus on 
other parts of the body, as well as on the 
lungs, is clearly proved by the following 
often repeated experiment: A bliſter being 
formed on the hand, or a finger, by the ap- 
plication of the uſual plaiſter of cantharides, 
the ſkin was cut off, and the hand was im- 
mediately introduced into a veſſel full of 
oxygen air: the donſequence was, that the 
experimenter felt a very acute pain. The 
hand was then removed into a veſſel full of 


9 P 1 ieſtley's Exp. and Obſ. vol. III. ſect. 5. | 


carbonic 
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carbonic acid gas, the action of which re- 
moved the pain in a very ſhort time. On 
the hand being expoſed to the common air, 
a degree of pain returned, and on being, as 
at firſt, placed in oxygen air, the pain be- 
came acute. | 


THE contact of inflammable gas does 
neither accelerate nor retard the putrefac- 
tion of animal matter. | 

WHEN the ſtream of carbonic acid air is 
iſſuing out of a ſmall aperture, as that of 
the tube of the phial in which this gas is. 
uſually, produced from calcareous earth and 
_ diluted vitriolic acid, if the mouth or noſ- 
trils be preſented to it, they will be affected 
with a peculiar, and rather pleaſing, pun- 

gency. „ 38 


Tuls gas is poſſeſſed of conſiderable an- 
tiſeptic power. And for this property, it is 
adminiſtered to the animal body either in- 
ternally or externally, and feparate parts of 
animal or vegetable ſubſtances may be pre- 
ſerved in it for a conſiderable time. 

EB 
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IT is applied internally to the ſtomach, 
or externally, either in the aerial form, or 
combined with water and other ſubſtances, 
Many fluid or ſolid bodies derive their anti- 
| ſeptic property from their containing this 
gas in conſiderable quantity ; ſuch are li- 
quors in a ſtate of vinous fermentation, ripe 
fruit, certain mineral waters, &c. 


FrviT may be preſerved ſeveral days 
longer in carbonic acid than in common 
air. This is alſo the caſe with animal 
fluids, or with pieces of meat that are not 
very large, but they are apt to looſe their 
flavour. Large pieces of meat are ſaid to 
have been preſerved for ſeveral days longer 
than in the uſual way, by only waſhing 
them three or four times a day in water 
ſtrongly impregnated with carbonic acid 
air. 


2871IIED water, or water that has 
been deprived of its air by boiling, will, in 
forty days time, and in a temperate atmo- 
ſphere, abſorb, without needing any agita- 
tion, 
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tion, about th of its bulk of oxygen air, 
whereas of common air it will abſorb about 
the half of that quantity, v2. th part. It 
will abſorb in a few hours time a quantity 
of carbonic acid gas little greater than its 
own bulk; but a cold temperature and an 
increaſed atmoſpherical preflure will enable 
it to abſorb a much greater quantity of 
that gas, Of inflammable gas it will ab- 
ſorb about as much as it does of common 
air, viz, v th part of its bulk. 


TH1s abſorption of elaſtic fluids by water 
is much expedited by agitation of the latter 
in the former. = 
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CHAPTER v. 


Theory of the Nature of Aerial Fluids, and of” 
| N Reſpiration. 


HAT reſpiration and life can not be 
maintained without atmoſpherical 

air, is a fact known to the philoſophers of 
the remoteſt antiquity ; but their ideas of 
the uſe of air in reſpiration were vague, and 
unſupported by experiments. On the re- 
vival of learning in Europe, and eſpecially 
after the ſixteenth century, the ſcientific 
inquiries of philoſophers, phyſicians, and 
chemiſts, aſcertained that the air was ſub- 
ſervient to other natural as well as artifi- 
cial proceſſes, beſides reſpiration ; and like- 
wiſe that there actually exiſted various ſpe- 
cies of air, ſome of which were highly 
noxious x. The progreſs and diſſemination 
of ſcience gradually added new articles to 


+ See the works of Van Helmont and Dr, Mayow. 
„ 1 the 
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the ſtock of knowledge relative to the aerial 
fluids; but the great improvements, the 
ſurpriſing diſcoveries, which have produced 
a total revolution in this branch of natural 
philoſophy, were reſerved for the preſent 
age, and are undoubtedly due to the labours 
of modern philoſophers. 


Ir is entertaining to peruſe the works of 
authors previous to the late diſcoveries, and 


to obſerve how near the ideas of ſome of 


them ,approached the modern theory of 
reſpiration. Hippocrates conſidered air as 
one of the aliments of the body. Dr. 
Mayow aflerts, that ſome nitre, or aerial 
ſpirit of nitre, enters the body through the 
lungs, and furniſhes the animal ſpirits at 
the ſame time that it communicates heat to 


the blood *. 


DR. Write ſuppoſed that the ſtimu- 
lating quality of the air is neceſſary to keep 
the heart in motion. Mr. Hewſon, obſerv- 


_ #: See his work; ;printed at Oxford in the year 1674, 
under the title of Tractatus quinque Madico- Phyſici. 


wg 


— 


— — 


# No. tg 
"7 pn; i; uy 
* R Ne 

EY 2" 


. 
bi 
. 
b 
be 
11 
; 
71 
. 
1 
H. 
-4is 
* 
7 ; 
4 ; 
> ' 
4 , 
_ 
5. 
x 
5 
1 
4 
*t 
1 
"FM 
= 

*'F 
1 |: 

* $9 

os . 

* 

. 2 
WE © 
4 Ii 
„ 
LY 
1 
5 
4-8] 
= 
# £2) | 
£1 6 

© PI 

. 

. 5 
. 
\ mY 
"IH 
4% ; 
4 
11 
xj +3 
+ 
* : 1 
1 1 
1: 3 
14-2024 

+ 4 kr 
+7 FIG : 
1 - £1328 . 

„ 

1 
1 
1 
f _—_ . 
by Y * 

14 | 
141 T1 
[+3 8 
: ; 15 
! . 

8 

£ 

. 

4 5 [4 

* 1 38 

*i ; 
1 

V 7 
1 
1 
£ 7 5 
+: 358 

i 7 
1 

1 
. 

© £ 
. 
42 4 
by by, iTg 
Yo 4 * 

1 
144 . 

71 
1 1 
bs 

* WH 

. = 

1 . 

I + 
1.3 it 
= 
. : 
4 4 
. 2, 
* +: 
* 13 
© 8 
_ 
74 4 
_— 
* 
77. 
1 
1 
114 
1 
1 
= * U 
68 $41 
: c 
1+ 

"43 : % 
"88 
r 

I 1 
5 
NT 
t "1 LE 
+34 14 
1 

1 £4 

+4 

{LW 

Mm 

= 
* 
« : - 
Ly 2 
1 
12 3 
. 
1 * 
3 + 
[ 3+ 
. 1 
1 
; : 
_ 
: 
1 
=— 
= : 
: - 
- 
© 1. 
= 47 
5 
1 
. 4 
? \ 
1 ls 
4 
fl p 


60 Mr DICINAL PROPERTIES We: 

ing that the blood has a more florid red 
appearance in the left, than in the right, 
auricle of the heart, concludes with ſaying, 
that as the change of colour in blood out of 


the body is occaſioned by the contact of 


air, ſo it may be preſumed that the ſame 
change within the body is occaſioned by 
air alſo, and that the change takes Py i in 
the lungs. | 


DR. PrIESTLEY formed a very ingeni- 
ous hypotheſis concerning the uſe of air in 
reſpiration, which he eſtabliſhed by a train 
of well conducted experiments on the then 
prevailing phlogiſtic theory. The princi- 
pal law of this hypotheſis is, that the air 
ſerves to abſorb the ſuperfluous phlogiſton 
from the blood through the lungs, and 
that the more or leſs florid redneſs of the 
blood depends on the different quantities of 
phlogiſton in it . The phlogiſton, how- 


ever, or 3 of inflammability, is not 


For a full explanation of this iypotbefis ſee the 
Doctor's Exper. and Obſ. vol. III. ſect. 5; or the Phil. 
Tranſ. vol. LXVI.; and likewiſe Dr.-Craywford's work 
on Animal Heat Ks Inflammation. 


a real, 
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a real, but a ſappoſed, agent in nature, which, 
for want of better information, was applied 
to explain moſt of the phænomena of com- 


buſtion, decompoſition, and (by Dr. Prieſt- 
ley's ingenuity) of reſpiration. But the pre- 
ſent ſtate of knowledge being, in conſe- 


quence of very recent diſcoveries, ſufficient 
to account for the abovementioned phæno- 
mena in a ſimpler, and, of courſe, a more 
natural way, the ſuppoſition of the phlogiſtic 
principle is become altogether ſuperfluous. 


Or this new or antiphlogiſtic theory, 
which may be ſcen at large in a variety of 
recent publications, and of the diſcoveries 
which gave riſe to it, I ſhall briefly mention 
ſuch particulars only, as may be of uſe in 
elucidating the action of the aerial fluids on 
the human body. As for the facts upon 
which its ſeveral parts are eſtabliſhed, and 


likewiſe for the objections which have been 


made to it, I muſt refer the reader to the 
works of other authors S; 


* See Lavoiſier s Elements of Chemiſtry, Dr. Prieſt- 
ley's pamphlet, entitled, Experiments and Obſervations 


relating to the Analyſis of Atmoſpherical Air, &c. 3 
Fourcroy's Chemiſtry, &c. 


Tris 


| 
{ 
| 
| 
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Tuls theory is at preſent almoſt univer- 
fally adopted by perſons of the firſt rank in 
philoſophy, and daily experience 1s continu- 
ally throwing new light upon it; yet it 
muſt be confeſſed that it is by no means 
free from doubts and difficulties. Tt is in 
conſequence of thoſe deficiencies, and on 
account of the uncertainty, which is inſepa- 
rable from the nature of hypotheſes, that I 
have carefully ſeparated the knowledge of 
facts from the ſuppoſition of their cauſes. 
The former have been arranged in the pre- 
ceding four chapters, and any perſon may 
account for them in the manner he likes 
beſt; but it was deemed neceſſary, at the 
ſame time, to add the moſt ſatisfactory ex- 
planation which can be ſuggeſted by the 
preſent ſtate of knowledge, and this ex- 
planation will be found in the preſent 
chapter. 


Tux ſenſation of heat is ſuppoſed to be 
produced by a peculiar fluid called zhe caloric, 
or elementary heat; a fluid extremely fine, 
penetrating, and ſo light that its weight can- 
| not 
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not be eſtimated. All ſorts of bodies are 
expanded by the addition, and contracted 
by the abſtraction of caloric. The acceſſion 
of it to the human body produces the ſen- 
ſation of heat, and the ſeparation of it pro- 
duces the ſenſation of cold. Thus when we 
touch a ſubſtance which is of a lower tem- 
perature, viz. colder than our bodies, that 
ſubſtance, by robbing us of a portion of 
caloric, will excite the ſenſation of cold; and 
on the contrary, if the ſubſtance be hotter 
than our bodies, it will excite the ſenſation 
of heat, by adding caloric to our bodies. 
Wurd a number of bodies of different 
temperatures are put together, the ſum of 
their quantities of caloric will be diſperſed 
amongſt them in ſuch a manner as to ren- 
der them all of the ſame temperature, ſo 
that a thermometer will be found to indi- 
cate the ſame preciſe degree of heat in any 
one of them. But it muſt be remarked, that 
though the temperature be the ſame, yet 
the abovementioned ſum of elementary heat 
will not be divided n amongſt the 


bodies, 
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bodies, unleſs the bodies be of the ſame 
fort, as, for inſtance, three or four parcels 
of water, or of mercury, &c.; but fome 
bodies will imbibe more and others leſs of 
the caloric, in order to be raiſed to -the 
fame temperature, or apparent degree of 
heat; and this peculiar diſpoſition in any 
particular body is called its capacity for 
containing caloric. This property of bodies 
may be rendered more intelligible by an ex- 
ample or two. Suppoſe that a pint of water, 
at 100? of heat, be mixed with another pint 
of water at 200% of heat, the heat of the 
mixture will be nearly 1 50, viz. an arithme- 
tical mean between the two temperatures; 
but if a pint of water at 100 of heat be 

mixed with a pint of quickſilver at zo? of 
heat, the heat of the mixture will be found 
to be 80, /vix. greater than 75*, which is 
the arithmetical mean) which ſhews that 
either the quickſilver or the water, has im- 
bibed more than its equal ſhare of caloric, 
in order to have its temperature raiſed to 
the common degree of ſenſible heat. On 
the other hand, if the degrees of heat be 


reverſed, 
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reverſed, viz. the water at 5o* be mixed 
with an equal bulk of quickfilver at 100", - 
the temperature of the mixture will be 70”, 
which plainly ſhews, that water abſorbs 
more heat than quickſilver; and as the 
difference between their original tempera- 
tures and the temperatures of the mixture 
in the firſt and laſt caſe is as two to three, 
we therefore ſay, that the abſolute heat of 
mercury is to that of an equal bulk of water 
as two to three; vis. © that the compa=- 
rative quantities of their ab/o/ute heats 
* are reciprocally proportionable to the 
* changes which are produced in their 
« ſen/ible heats, when they are mixed to- 
« gether at different temperatures *. 


_ SIMILAR experiments performed on a 
variety of bodies ſhew, that unequal quan- 
tities of abfolute heat muſt be communi- 
eated to them in order to raiſe their tempe- 
rature, or apparent heat to the ſame degree. 


* Dr. Crawford on Animal Heat and Inflammation; 
in which work a full explanation of the doctrine of heat 

will be found, together with a table of the comparative 
beats of different bodies. 


1 1 
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IT is in conſequence of their various ca- 
pacities, that whenever bodies of different 
ſpecies are brought together, a change of 
temperature is generally produced. Thus, if 
you mix ſpirit of wine and water, the mix- 
ture will become hotter than the ingredients 
were before. A much greater degree of 
heat will be produced by mixing water 
with vitriolic acid ; and, on the other hand, 
if fal ammoniac de diffolved in water, a 
conſiderable degree of cold will be pro- 
— _ 


In moſt ſubſtances a total change in 
their ſtate of exiſtence is produced by the 
ſuperaddition of caloric ; thus water is gra- 
dually changed from its ſolid ſtate of ice, 
into a fluid, and then into an elaſtic fluid, 
called vapour, by the addition of different 
degrees of caloric. And it muſt be re- 
marked, that this change of ſtate in bodies 
is attended with a change of capacity for 
containing caloric ; the leſs denſe ſtate con- 
taining the greateſt quantity of caloric. 
Thus water in the fluid. ſtate contains. leſs 
3 | caloric 
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caloric than when it is reduced into vapour, ; 
and more than when it exiſts in the form 
| of ice. 


THe aerial fluids are ſuppoſed to be 
combinations of certain ſubſtahces with ca- 
loric. Oxygen air conſiſts of a ſubſtance, 
ſui generis, which is called oxygen, com- 
| bined with caloric, and, in all probability, 
with the matter of light alſo. 


 AzorTlte gas conſiſts of a particular ſub- 
| ſtance, called azote, and caloric. Common 
air conſiſts of azotic gas and oxygen air, in 
the proportion of 73 parts of the former to 
27 of the latter. By a mixture of thoſe 
elaſtic fluids in the ſaid proportion, an aerial 
fluid is formed exactly like the atmoſphe- 
rical air . | 


HyDpRoGEn gas conſiſts of a particular 
ſubſtance, called Hydrogen, and caloric. As 


* In general the atmoſpherical fluid contains a 
variety of extraneous particles, but they hardly ever ex- 
ceed the hundredth part of the whole, and ſeldom 


amount to that quantity. | 
| F 2 | for 


68 Mepicinar PROPERTIES of 


for the particular ſubſtances which are fre- 
quently found in the hydrogen gas, ſuch as 
phoſphorus, particles of iron, &c.; they 
muſt be conſidered as extraneous matters 
ſuſpended or diſſolved in the gas, but not 
eſſential to its conſtitution. 


CARBONIC acid gas conſiſts of a pecu- 
liar ſubſtance, called carbon, or the con- 
ſtituent part of charcoal, and oxygen air, in 
the proportion of ſeven of the former to 
eighteen of the latter. 


Wart, which has foo been eſteemed 
an elementary ſubſtance, incapable of de- 
compoſition, has been found to conſiſt of 
hydrogen gas and oxygen gas, in the pro- 
portion of three of the former to ſeventeen 
of the latter. By the combuſtion of thoſe 
elaſtic fluids water is actually formed; and, 
on the contrary, water may be reduced into 
thoſe acrial fluids, by placing it, under certain 
circumſtances, in contact with bodies that 
attract one of its components, or by the 
action of electricity *. 
* See Fourcroy's Chemiſtry, the third volume of my 
A and the Phul, Tran. for 1797, P. I. 
COMBUS'TION 
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CoMBUST10N conſiſts in the abſorption 
of the baſe of oxygen air, viz. the oxygen, 
by bodies that are ſaid to be combuſtible, 
and ſetting free both the caloric and the 
light, which, as has been mentioned above, 
are the two other components of oxygen 
air. Agreeably to this definition, we muſt 
conſider as combuſtions not only the burn- 
ing of coals and other fuel, as is uſually 
done in our chimneys, but alſo the calci- 
nation of metals, and reſpiration itſelf, 
ſince in both thoſe proceſſes an abſorption 
of oxygen, and an evolution of caloric, 
take place, 


IF the calcination of a metal (which 1s 
now called oxygenation of the metal) is 
carried on ſlowly, as by merely expoſing 
certain metals to the atmoſphere, then the 
caloric and the light, which is ſeparated 
from the oxygen portion of the atmoſphere, 
is too little to affect our ſenſes, and we can 
only obſerve, after a certain time, that by 
having abſorbed a quantity of. oxygen, the 
metallic ſubſtance has loſt its combuſtibi- 

F353 lit7 
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lity /vix. its attraction for oxygen) and 
has aſſumed a different appearance, to- 
gether with an increaſe of weight, If the 
' oxygenation be carried on in a quick man- 
ner, as when an iron wire is made very hot 
in oxygen air, then both the caloric and the 
light become manifeſt. 


WuHEN the metal has abſorbed as much 
oxygen as its nature admits of, it is then 
ſaid to be incombuſtible, or completely 
oxydated. But if by any means the oxy- 
gen be ſeparated from it, then the metallic 
oxyde will be converted again into a me- 
tallic ſubſtance ſuſceptible of combuſtion. 


In the combuſtion of animal and vege- 
table ſubſtances, which confiſt of various 
component articles, the proceſs is accom- 
panied with peculiar phenomena, which 
vary with the nature of the combuſtible, 
the quickneſs of the combuſtion, and other 
circumſtances. Thus in the burning of 
| wood, the oxygen of the atmoſphere is ab- 
ſorbed, the caloric and the light are diſen- 


gaged, 
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gaged, the carbon of the wood combines 
with a portion of the oxygen, and forms 
carbonic acid gas, the evolved caloric con- 


verts the aqueous part of the wood into 
. and ſo forth. 


A VARIETY of phænomena may be ob- 
viouſly explained upon the baſis of this 
doctrine. | 


We may eaſily comprehend why no ſort 
of combuſtion can take place where no oxy- 
gen air exiſts ; as alſo why every ſort of 
combuſtion will proceed rapidly in pure 
oxygen air, and much leſs fo in common 
air; for the latter contains only a ſmall 
proportion (vi. about one quarter) of 
oxygen air. Thus may other proceſſes be 
eaſily reconciled to, or explained by, this 
theory. But it is now time to examine the 
phenomena of reſpiration, 


Tas uſes of reſpiration are various and 
important. They may be divided into me- 
chanical and chymical. Of the mechanical, 

F 14 ſuch 
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ſuch as the voice, the cough, &c. no notice 

will be taken in this work. The other uſes 

principally conſiſt in furniſhing the body 

with a conſtant ſupply of oxygen, and pig 
bably in exonerating the blood of the 

ſuperfluous carbon and hydrogen. 


Ix the proceſs of reſpiration a decompo- 
fition of the air takes place in the lungs. 
The blood, in its paſſage through that or- 
gan, abſorbs the oxygen of the common air, 
diſengages the caloric, and leaves the azotic 
gas, with a ſmall reſiduum of oxygen air. 
The blood, therefore, does not imbibe the 
oxygen air, but the oxygen alone, vig. the 
baſis of oxygen air, diveſted of that quantity 
of caloric which was neceſſary to give it 
the aerial form. The caloric which is ſet 
free in this proceſs, by diſperſing itſelf 
through the body, keeps up its temperature, 
and forms the origin of animal heat. How- 
ever, this part of the theory which relates 
to the formation of animal heat, is embar- 
raſſed with difficulties, which will be no- 
ticed preſently. 3 3 
i ” TIE 
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| Tus carbonic acid gas, which 1s formed 
in the proceſs of reſpiration, is ſuppoſed to 
derive its origin from a quantity of carbon, 
which, being diſcharged from the blood, 
combines with a portion of the oxygen 
air. 


THE watery vapour which is expelled 
with the air that is expired from the lungs, 
is ſuppoſed to be formed in that organ by a 
combination of oxygen with a quantity of 
hydrogen, which is likewiſe diſcharged from 
the blood. But it is not unlikely that both 
the carbonic acid gas and the water, inſtead 
of being formed in the lungs, may come out 
of the blood, through the exhaling pores of 
that organ, ready formed ; the blood having 


originally received it in that ſtate from the 
chyle, &c. f 


THE air then which is expired from the 
lungs, contains a ſmaller quantity of OXYy- 
gen air than it did before, but it con- 

tains alſo ſome carbonic acid gas, and ſome 
water, 
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water, in the form of vapour *—Let us 


now examine the different parts of this 
theory, 

IT is evident, from the foregoing facts 
and explanations, that the oxygen air is the 
only fluid capable of aſſiſting reſpiration and 


combuſtion, and that it is indiſpenſably ne- 


ceſſary to animal life, ſince the common air 
is uſeful only on account of the oxygen it 


»* There are ſome modern philoſophers, who explain 


the phznomena of reſpiration without admitting the ab- 


forption of oxygen by the blood. The blood, they ſay, in 


' paſſing through the lungs, acquires a vermilion red 


colour, becauſe it depoſits a portion of its carbonated hy- 


drogen upon the air; and it becomes again dark in the 


courſe of circulation, becauſe it combines with a freſh 


quantity of carbonated hydrogen. At the ſame time the 
oxygen of the common air which enters the lungs, by 


combiaing with the carbon and with the hydrogen, 
forms the carbonic acid gas with the former, and the 
watery vapour with the latter. It may be eaſily per- 
ceived, that by only changing the name of carbon into 
thut of phlogiiton, this explanation may, in a great 
meaſure, be made to coincide with Dr, Prieftley's hypo- 
theſis. | 


"2 ME 
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Tux mixture of nearly one part of oxy- 
gen air and three parts of azotic gas, which 
forms the atmoſpherical fluid, is, in all pro- 
bability, the beſt proportion of ingredients 
for the maintenance of life; ſince we find 
that with a ſmaller proportion of oxygen, 
not only the reſpiration becomes unpleaſant 
and laborious, but debility, convulſions, 
and other bad effects are produced; and 
on the other hand, that bad ſymptoms of 
another ſort are brought on by a greater 
proportion of it, ſuch as a preternatural 
heat, feveriſh pulſation, pains, inflamma- 
tions, &c. | * 


Tur phenomena of reſpiration and of 
combuſtion are not only analogous, but 
they illuſtrate each other in an admirable 
manner. In atmoſpherical air a candle gives 
light ſufficient for ordinary purpoſes. In a 
leſs pure atmoſphere the light becomes too 
dim ; and in pure, or nearly pure, oxygen 
air, the candle will indeed give a much 
brighter light; but it will waſte fo very faſt, 
as not to laſt perhaps the twentieth part of 
the time it will in common air. 


THAT 


*% 
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THAT the blood abſorbs the oxygen of 
the atmoſpherical air in the act of reſpira. 
tion, is a propoſition which a variety of ex- 
periments and analogies ſeem to prove be- 
yond all doubt. When blood, recently taken 
out of the veins of an animal, is encloſed in 
a piece of bladder, and is thus expoſed to 
common air, or to oxygen air, it acquires a 
florid red colour, and part of the oxygen 
air is abſorbed. The fame thing takes place 
within the body, viz. the air which is ex- 
pired contains a ſmaller proportion of oxy- 
gen than it did before, and the blood which 

- returns from the lungs to the heart, and 
thence proceeds through the arteries, is 
found to have acquired a bright redneſs in 
its paſſage through the lungs; it is there- 
fore natural to conclude, that the blood has 
abſorbed the oxygen through the pores of 
the thin membrane, which ſeparates it from 
the air in the cells of the lungs Vw. 


This membrane is certainly much thinner than 
common bladder. Dr. Hales conjectured the thickneſs 
of the former to be the thouſandth part of an inch. 


TE 
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Tur probability of this concluſion is 

| corroborated by ſtrong collateral proofs ;. as 
by obſerving that the arterial blood of ani- 
mals that have been ſuffocated, or that have 
died for want of oxygen air, is far from be- 
ing of its uſual florid red colour; as alſo by 
obſerving, that when a quantity of blood is 
confined in a veflel full of air, the air is not 
ſo quickly contaminated or deprived of its 
oxygen by the preſence of arterial, as by 
that of venous blood. And it is even aſ- 
ſerted, that a quantity of blood taken out of 
the carotid artery of a ſheep, being confined 
in a veſſel full of azotic gas, improved the 
gas ſo as to render it, in ſome meaſure, fit 
for reſpiration, ſo that ſome oxygen muſt 
have been imparted to it by the blood *. 
This experiment deſerves to be repeated 
with particular care. | 


TE decompoſition of air, and the ab- 


ſorption of its oxygen in combuſtion and 
oxygenation of metallic bodies, are alſo ana- 


2 Medical Extracts, vol. I. p. 70. 


logous 


blood in that proceſs. 
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logous to the phænomena of reſpiration, and 
a the abſorption of. oxygen by the 


/ 


IT is true that a ſmall quantity of car- 
bonic acid gas is found in the air in which 
blood has been confined ; but the formation 
of this gas does not entirely account for the 
diminution of the oxygen. Beſides, it is 
not improbable, as we ſaid above, that the 


carbonic acid gas comes out of the blood 


ready formed, at the ſame time that the 
blood abſorbs the oxygen. 


By examining the courſe and ſtate of the 
blood, we find that it preſerves its brilliant 
redneſs through all the channels which con- 
vey it from the lungs through the heart, 
and to the extremities of the body. But in 
the other veſſels, which receive it at the 
extremities of the former, and convey it 
through the heart as far as the lungs, the 
blood is of a dark purple colour. The 
former courſe is performed through the 


e, veins, the left auricle and left 
. ventricle 
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ventricle of the heart, the aorta and its 
branches. The latter is performed through 
the branches and trunks of the aſcending 

and deſcending cava, the right auricle and 
right ventricle of the heart, and laſtly, 
through the pulmonary arteries, which 
convey it to the ſpungy cells of the lungs, 
where its colour is changed, &c. 


Tux blood, therefore, having acquired 
the oxygen in the lungs, conveys it as far 
as the extremities of the branches of the 
aorta, where the oxygen is depoſited, and 
the blood returns without it through the 
VEINS, | 


IT is difficult to ſay under what form is 
the oxygen combined with the blood, and 
what becomes of it at the extremities of 
the arteries where it is left by the blood. 
For want of dire& experimental informa- 
tion concerning this intereſting point, we 
have only the light of analogy and con- 
jecture to lead us in the inveſtigation of 


truth. | 
IN 
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Ix the combinations of the baſe of oxy- 
gen air with different bodies, ſuch as take 
place in combuſtions of every ſort and de- 
gree, three different effects muſt be parti- 
cularly remarked. The firſt is, that the 
oxygenation-1s generally accompanied with 
colours of different intenſity ; the red being. 
produced more frequently than any other 
colour, as 1s the caſe with mercurius calci- 
natus per ſe, red lead, crocus martis, &c. 
The ſecond is, that by the acceſſion of oxy- 
gen a body is always rendered firmer or 
more compact. Thus, by the combuſtion 
of hydrogene and oxygen, water is pro- 
duced, which is a much heavier and more 
compact ſubſtance than either of its two 
components; thus alſo by oxygenation oils 
are thickened, and metallic bodies are con- 
verted into a ſubſtance powdery indeed, 
but whoſe particles are firmer and harder 
than the ſame bodies in their metallic 
ſtate *. The third i is, that a body loſes, in 
great 


* It is in conſequence of the fuperior hardneſs of its 


particles, that crocus martis (which is oxygenated iron) 
and 
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great meaſure, its capacity for containing 
caloric, and of courſe gives out heat when 

ever it paſſes from a rare into a more com- 
pact ſtate of exiſtence, and vice verſa. 5 
Thus water contains a great deal more of 
caloric than ice, but much leſs than ſteam; 
hence when ſteam is converted into water, | 
it depoſits part of its caloric, viz. it com- 


municates ſenſible heat to the ſurrounding 
bodies, &c. 


By an eaſy application of thoſe facts to 
the phænomena of reſpiration, we are led 
to conclude, firſt, that the redneſs which 
the blood acquires in the lungs, indicates a 
real - oxygenation of that fluid; ſecondly, 
that the oxygen is ſlightly attached to the 
blood, for the blood eafily parts with it at 
the extremities of the arteries ; thirdly, that 
the oxygen, which is depoſited by the 
blood at the extremities of the arteries, en- 
ters into combination with, and gives firm- 


and the oxyde of tin (commonly called putty) are em- 
ployed for poliſhing the hardeſt ſteel, glaſs and even 
_ agates, 


a neſs 
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neſs and ſolidity to, thoſe particles of mat- 
ter which give increment and ſtability to the 
animal frame ; fourthly, and laſtly, that as 
the bond of union between the blood and 
the oxygen is not very ſtrong, and as the 
union of the oxygen with 'other ſubſtances 
at the extremities of the body is much 
ſtronger, therefore it ſeems evident that the 
caloric of the oxygen air is not entirely 
evolved from it in the lungs ; but that the 
greater portion of caloric is evolved at the 
_ extremities of the arteries, where the oxy- 

gen is more powerfully attracted by other 
ſubſtances than it is by the blood in the 
lungs. Hence it follows, that the origin of 
animal heat does not exiſt in the lungs 
only, but that it takes place, more or leſs, 
in every part of the body. And this ſhews 
| why the whole body is nearly of the ſame 
2. temperature ; whereas, if the caloric were 

. evolved in the lungs ny; that part of the 
body would be much warmer than any 
other, which i is not the caſe * | 

WHAT 
* Iam VS to find that this explanation coincides 


With the opinion of a very diſtinguiſhed and recent ana- 
tomical 
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WAA diſpoſes the blood to abſorb the 
oxygen in the lungs, and what forces it to 


depoſit that principle at the extremities of 


the arteries, are queſtions which the pre- 
ſent ſtate of knowledge does not enable us 
to anſwer ſatisfactorily, It has been ſup- 
poſed that the oxygen is attracted by the 
ferruginous particles of the blood, and that 
the redneſs of the blood is to be attributed 
to the red colour of the oxyde of iron. But 

8 ſince 


tomical writer, who expreſſes himſelf in the following - 


words : 


0 But i In reflecting upon this Fer difficul to c all | 
| ſubjects, the generation of heat in the living. body, 4 | 


things are to be taken in the calculation, which, ſeem, 
on the lighteſt glance, to be far more important than 
this depoſition of oxygene from the blood. It is a law 
of nature, to which, as far as we know, no exception is 


found, that a body, while it paſſes, from an aerial to a 


fluid, or from a fluid to a ſolid form, gives out heat, 
Now, what is the whole buſineſs of the living ſyſtem but 
_ a continual aflimilation of new parts, making. them con- 
tinually paſs from a fluid into a ſolid form? The whole 
_ nouriſhment of the body goes on in the extre eme veſſels, 
and is a continual aſſumption of new parts. The ex- 
treme veſſels are continually employed in forming ſome 


acids, which appear naked in the ſecretions; in forming 


G 2 oxyds, 


** : 7 — 
„r * — 
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ſince it has been proved by a variety of ex- 
periments, that the oxygen is attracted by, 
and combines with, a variety of other ſub- 
ſtances independant of iron or metals, I do 


not ſee the neceſſity of attributing the at- 
traction of the oxygen to the ferruginous, 
more than to other, ingredients of the blood. 
Nor do I ſee the abſolute neceſſity of at- 


tributing the red colour to the particles of 


iron, ſince other ſubſtances, in which iron 
is not concerned, ſuch as the oxyde of mer- 


exyds, as che fat and the jellies of the membranous and 
white parts; in the various depoſitions of muſcle, bone, 


tendon, &c. for theſe are all continually abſorbed, thrown 


© off by the urine, and inceſſantly renewed. They are 


continually employed in filling all the interſtices of the 


body with a bland fluid or halitus ; they are continually 
© employed in forming ſecretions of various kinds. In 
: performing all this the power of the veſſels may do 
much; but the ultimate effect in each proceſs muſt be 


#4 / 


* 


a chemical change, and perpetual changes will produce 


"a conſtant heat. Place the organ and focus of this ani- 


o 
on 


05 


| * * £ 


mal heat in the centre of the body, and you are embar- 
raſſed in a thouſand difficulties; allow this heat to ariſe 
in each part according to its degree of action, and each 
part provides for itſelf,” '” | Bell's Anatomy, vol. II. 
b. 185. 1 613 n [ 


g * wat * 


| -CUrYs. 


- :FwwcTITIOVs Als. til. 8 
cury, red lead, &c. owe their redneſs merely 
to the 'oxygen which they have. imbibed.. 


Ix is difficult to account for the forma- 
tion of the carbonic acid gas, and of the 
watery vapour in the lungs ; for if thoſe | 
fluids be really formed in that organ by the 
| combination of the carbone, and of the hy- 
drogen, with the oxygene of the inſpired 
air; the whole, or nearly the whole, of the 
oxygen air would be ſo expended, and little 
or none of it would remain to be imbibed 
by the blood. The caloric likewiſe would 
be employed in the formation of thoſe fluids, 
inſtead of being diſperſed through the body. 
Is it not therefore more natural and more 
ſatisfactory to ſuppoſe, that both the car- 
bonic acid gas, and the water, are ſeparated 
from the blood in the lungs, but not formed 
in that organ? It is certain that carbonic 
acid gas is introduced into the ſtomach by 
the aliments; and it is certain that the 
chyle conveys it to the blood, why then 
ſhould we ſuppoſe that there is anothen for- 
mation of this gas in the lungs ? As for the 
| G 3 : _ watery 
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watery vapour, we may account for it in the 
fame manner; and indeed the exudation of 
water through the internal membranes of 
the human body, is fo generally practiſed 
by nature for the purpoſe of keeping thoſe 
membranes, &c. ſoft and pliant, that it 
would be irregular not to admit the fame 
exudation of water in the lungs alſo. 


Tux expulſion of putrid effluvia from the 
body is confidered as another office of reſpi- 
ration. This is ſhewn by the offenſive ſmell 
of the breath of certain perſons, who have 
no bad teeth to account for it. But it is 
difficult to aſcertain in what caſes this may 
take place, and how far it may extend. 


Ix is with the appearance of probability 
ſuppoſed that the oxygen, which the blood 
depofits on the various parts of the body, is 
partly expended in the exerciſe of muſcular 
motion; ſince we find, that after unuſual ex- 
.ertions of the body, a man breathes faſter, 
and likewiſe takes in much more air at a 
time, as if nature endeayoured by that 
* Fo means 
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means to recruit what has been rs ex- 
rated in greater quantity chan Wh. 


Tae azotic gas, which is the PR in- 
 gredient of common air, is conſidered as 
only a diluent of the oxygen air, and as be- 
ing otherwiſe paſſive in the proceſs of re- 
ſpiration. Vet this diluent anſwers a va- 
riety of purpoſes ; the principal of which 
is, that it expoſes a proper quantity of oxy- 
gen air to a great quantity of blood, which 
could not have been the caſe if the atmo- 
ſpherical fluid had conſiſted entirely of 
oxygen. This object is accompliſhed by 
the very extenſive ſurface which the lungs 
preſent ta the air in its numerous cells; 
for the more numerous the cavities are, the 
greater is the ſurface; and, in fact, we find 
that in thoſe animals that are not much in 
want of air, and that muſt frequently ſuſ- 
pend their reſpiration for a conſiderable 

time, ſuch as the ſea- turtle and the frog, 
* conſiſt of very few and very large 
1 „Ain 


. 
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Tur great proportion of azotic gas in 
common air, does alſo adapt that fluid to 
the purpoſes of vegetation, and other na- 

tural proceſſes, the enumeration of which 
is incompatible with the limits of this 
Effay. 
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ONSTANT obſervation has inform- 

ed mankind, from time immemorial, 

that the air of certain places is more or lets 

| falubrious than that of other places ; and 
that the various qualities of the air in dif- 
ferent ſituations, are peculiarly favourable 
do certain conſtitutions. Phyſicians, avail- 
ing. themſelves of this natural n have 

| long 
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long been in the habit of ſending their pa- 
tients to ſuch places as experience and ana- 
logy indicated to be more favourable to their 
reſpiration. The ſharp air of one place was 
reckoned good for one diſorder, the damp 
air of a ſecond place was eſteemed uſeful in 
other caſes, the pure air of a third was re- 
commended in particular diſeaſes, and ſo on. 
Howſoe ver defective and erroneous their 
knowledge of the real conſtitution of the 

| atmoſphere may have been, howſoever they 
may have abuſed the application, yet certain 
it is, that the variety of effects, ſuitably to 
the different qualities of the atmoſpherical 
fluid in different ſituations, is atteſted by 
innumerable facts and univerſal obſervation. 
Previouſly to the late diſcoveries, the ideas 
of phyſicians reſpecting the different qua- 
lities and effects of the atmoſpherical fluid, 
were vague, and generally erroneous. Ex- 
perience, which ſhewed them the advan- 
tages that had been obtained in a number 
of ſimilar caſes, was their beſt guide, and 
all beſides was doubt and obſcurity. Ws 
preſent ſtate: of knowledge has, in great 
3 meaſure, 
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meaſure, diſſipated the clouds; ſince it has 
not only ſhewn the reaſons upon which 
certain qualities of the air depend, but has 
likewiſe furniſhed us with the means of 
procuring airs of oppoſite qualities, and of 
any degree of purity, at -all times and 
places, as alſo of applying them in all the 
extenſive variety of quality, degree of pu- 
rity, and length of time. 


Tux apparatus e for producing 
the various factitious airs, may be eaſily de- 
rived from the particulars that have been 
mentioned towards the beginning of this 
book; but for a general apparatus, that ad- 
mits of compactneſs, cheapneſs, and a ſuf- 
ficiently extenfive application, I cannot re- 
commend any better than, or nearly ſo good 
as, that which was contrived by Mr. James 
Watt, engineer, of Birmingham; by means 
of which the artificial airs, of ſufficient pu- 
rity, may be produced at a very moderate 
expenſe, and cafier than by any other ge- 
neral method. Thoſe apparatuſes are now 


made for ſale, and a printed deſcription, | 
with 


- 


-- 
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with neceſſary practical directions for the 


uſe of its various parts, is given with each 
apparatus, which ſuperſedes the neceſſity 
of adding the ſame to the preſent work. I 
ſhall, nevertheleſs, reſerve, for the end of 
the book, a liſt of the principal precautions 
which ſhould be attended to in the manage- 
ment of Mr. Watt's, or of any other ap- 
paratus of this ſort, to which the practi- 
tioner may recur for extempore informa- 
tion. 


THe artificial elaſtic fluids are applied to 
the lungs by the way of reſpiration, to the 
ſtomach and inteſtines, by means of injec- 
tions, or in combination with fluids, and to 
the external parts of the body, merely by 
contact. 


VaR1ovs apparatuſes have been uſed for 
the reſpiration of factitious airs. The leaſt 
exceptionable air-holder for this purpoſe, 
conſiſts of a large glaſs receiver filled with 
the required ſort of elaſtic fluid, inverted, 
and ſwimming in water ; out of which the 

e = air 


* 
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air is reſpired by means of a bent glaſs tube, 
which, paſſing with its bent part through - 
the water, projects one aperture above the 
water within the receiver, whilſt its other 
extremity is applied to the mouth of the: 
experimenter. | 


| InsTEAD of the above-mentioned bent 
tube, the receiver may have an aperture 
at its upper end, to which a tube is adapt- 
ed, air tight, in an horizontal direction. But 
as this apparatus requires a large tub full 
of water for the receiver to ſwim in, which 
renders it rather cumberſome, and not very 
portable, therefore other contrivances have 
been ſubſtituted to the receivers. The ma- 
chine more in uſe for this purpoſe, conſiſts 
of an oil-ſilk bag, furniſhed with a ſhort 
wooden tube or faucet, which, when the 
bag is full of the required aerial fluid, is 
applied to the mouth of the patient. Thoſe 
bags are filled with the proper aerial fluid 
by means of a glaſs receiver, which, beſides 
its large aperture, has a ſmall aperture with 
a ſtopple at the oppoſite end. The receiver 
122 os 5 being 
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being filled with the required air, and in- 
verted in water, the ſtopple is removed from 
its ſmall aperture, and the wooden tube of 


the bag is applied quickly to it; then by 


preſſing the receivers down into the water 
of the tub, the air will be forced into the 


bag. But with the air-holders, which form 
part of Mr. Watt's apparatus, the operation 
= rather eaſier, for which, ſee the deſcrip- 

tion of the ſaid apparatus. The principal 
imperfection of theſe bags conſiſts in the 


ſmell of the oil-filk, which proves nauſeous, 
and almoſt intolerable to delicate perſons ; 
yet this ſmell ape in ſome meaſure, be re- 


? . 


moved 1 
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For this purpoſe Mr. Watt gives the following 
directions: :—< To free oiled ſilk from its diſagreeable 


« ſmell, cut it into pieces of the ſize wanted for the 
ee bags, and provide a ſmooth table ſomewhat larger 


« than the pieces of ſilk, and a flat board of the ſame. 
4 ſize as the table. Take charcoal freſh burnt in an 


c open fire, until it is free from ſmoke, extinguiſh it by 


“ ſhutting it up in a clean cloſe veſſel, and reduce it to 


« powder, Sift this powder over the table to the 
9 taickneſs of a quarter: of an inch, or more, ſpread a 


piece 


* 
0 1 -- 
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| Ins TEAD of oil-filk bags large bladders 

may be uſed ; but as a bladder is not ca- 
pable of holding a quantity of elaſtic fluid 
| large enough for medicinal uſe, ſeveral of 

them ſhould be had in readineſs, each fur- 


« piece of your ſilk upon it, and ſift upon that again ano- 

« ther layer of your charcoal duſt, and thus proceed al- 

« ternating the layers of ſilk, and charcoal, until the 

« whole of your ſilk is depoſited; then lay your move- 
“ able board upon the top of all, and leave the whole 

& undiſturbed for four or five days. If, upon remor- 

« ing the charcoal duſt, the filk has not loſt its ſmell en- 

« tirely, repeat the proceſs. The charcoal duſt is to be 


« ſwept off the ſilk, and the ſilk to be wafhed upon a 


<table with a wet ſponge until it is clean. The bags 
© muſt then be carefully ſowed up, and the ſeams 
te anointed with japanner's gold ſize, taking care to uſe 
<'that kind which does not become brittle when dry. 
6 Green oiled ſilk ſhould be avoided, as it is ſtained by 
© means of verdigris, which rots it; the yellowiſh ſilk 
cc is the beſt, 


< It is. neceflary to obſerve tt though: 6 oiled 
« {ilk be the beſt ſubſtance known for making the bags 
6c of, it is very imperfectly air-tight; and although 
ce charcoal- duſt deprives it of ſmell for the time, yet as 
<« it can only attract the odoriferous particles: from the 
& ſurface, it re-acquires ſome ſmell by keeping, but by 
no means equal to what i it had at firſt,” 


niſhed 
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niſhed with a wooden or glaſs tube, like the 
oil-filk bags, through which they may be 
filled, &c.; ſo that when the air of one 
bladder is exhauſted, a ſecond bladder may 
be ſubſtituted, and ſo on. Several bladders 
might be eaſily made to communicate with 
each other, ſo that through one tube or fau- 
cet they might be filled all at once: four or 
five large bladders thus joined together, 
would contain about as much air as an ordi- 
nary oil- ſilk bag, which is a quantity, in moſt 
caſes, ſufficient for one application, and it 
would laſt about ſix minutes. The bladders 
have likewiſe an unpleaſant ſmell, which 
may alſo, in great meaſure, be removed *. 


WHETHER the glaſs receiver, or the 
oil-filk bags, or the bladders be uſed, the 
patient muſt always take care to keep his 
noſtrils accurately ſtopped whilſt he draws 


* For this purpoſe turn the bladder-inſide out, waſh 
it well with a weak ſolution of ſalt of tartar, then waſh 
it ſeveral times over with fair water, ſo as to remove 
every particle of alkali; laſtly, waſh it with ſpirit of 
wine, | | : 


the 
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the air into his lungs at every inſpiration, 
and to open them immediately after, ſo as 
to expel the air from his lungs through the 
noſtrils into the atmoſphere at every expi- 
ration, and not to return it into the bag or 
receiver. This operation is not eaſily per- 
formed by moſt perſons, and ſome there are 
who cannot perform it at all; in which caſe 
they breathe the ſame air backwards and 
forwards to and from the bag. But by this 
means the air of the bag, even when lime- 
water is contained in it, is contaminated ſo 
quickly as to do more harm than good. 


Tris inconvenience, however, i is com- 
pletely obviated by the uſe of a little ma- 
chine, which is to be interpoſed between 
the mouth of the patient and the faucet of 
the bag. It conſiſts cf a ſmall box of wood, 
having three apertures, to the two oppolite 
of which two ſhort tubes are faſtened ; to 
the third, which is a lateral one, there is an 

external valve which will only permit the 
air's going out of the box into the atmo- 
ſphere. One of thoſe tubes is applied to 

the 
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the faucet of the bag, and it contains a valve 
which prevents the return of the air into 
the bag; the other tube is applied to the 
mouth of the patient, who has nothing 
more to do than to hold his noſtrils con- 
ſtantly ſtopped, and to breathe-in a natural 
way as long as there is any air in the bag of 
receiver * ; it being eaſy to underſtand that 
whenever he inſpires, the air will paſs from 
the bag into his lungs; but that at every 
expiration, the air will be forced through 


the lateral valve of the machine into ten 
ambient air. — | 


Or hs various ſorts of elaſtic fluids, the 
carbonic acid gas is the only one that has 
been ſucceſsfully applied to the ſtomach or 
inteſtines, and for this [purpoſe it may be 
adminiſtered two ways, viz. either in' the 
aerial form in clyſters, or combined with 
W Aae Wan yn throv wel Uh 


1 7 8 There: are  foberal oerfors min very little at 
tention, can breathe through the mouth only; when 


this is the caſe, the keeping of the noſtrils ſtopped 3 is  ſu- 
ee | 


H 7 mouth, 
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mouth. For the former of thoſe purpoſes 
the gas mult be firſt introduced into a blad- 


der by the method already deſcribed. For 


the latter, the gas is either naturally con- 
tained in liquors, as in newly fermented li- 
quors, yeaſt, certain ripe fruits, and mineral 
waters; or is to be firſt combined with the 
required liquors, in which caſe water is the 
fluid which is more generally uſed. This 
impregnation of water and other liquors 
with carbonic acid air, may be accompliſh- 
ed by various methods, ſuch as by pouring 
the liquor backwards and forwards from 
one veſſel to another, over the ſurface of 
vegetable ſubſtances that are in a ſtrong. 
ſtate of fermentation ; or by filling a veſſel 
partly with carbonic acid air, and partly 
with the required liquor, and then ſhaking 
it for a minute or two, &c. But the beſt 


way of performing this impregnation, is by 
means of a well-contrived machine, which 


has been long in uſe, and is generally known 


under the name of Dr. Nooth's glaſs appa- 


ratus, for making artificial mineral waters. 
There is, however, a contrivance for im- 
| pregnating 
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pregnating water with an incomparably 
greater quantity of carbonic acid gas, than 
that which can be accompliſhed in Dr. 
Nooth's apparatus. But this contrivance is 
kept a ſecret by the inventor, though the 
water, ſo highly impregnated by him, may 


be had in London at a moderate price. 


Tux application of factitious airs to the 


external parts of the body, may be per- 


formed with the utmoſt facility. The aper- 
ture of a tube, which proceeds from the 
veſſel in which the gas is generated, may be 
directed towards the part which is affected; 
a bladder full of the required gas may be 
gradually preſſed, ſo as to throw a ſtream 
of the gas upon it; the part itſelf, as far as 
it is practicable, may be introduced into a 
veſſel full of the required air; or, laſtly, a 
ſmall glaſs funnel, with a bladder faſtened 
to its ſmall end, and filled with the required 
elaſtic fluid, may be applied over the part, 
with the edge of its large aperture cloſe to 
the ſkin, ſo as to prevent the eſcape of the 
84 i into the circumambient air. 5 
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Taz medical application of factitious 
airs, and the effects which have thereby 
been produced, are as yet labouring under 
all the viciſſitudes of truth and exaggeration, 
of accuracy and miſapplication, of ſhort ex- 
perience and uncertainty. - The anxiety of 
ſome perſons, the ignorance of others, the 
deſire of fame, the love of intereſt, and the 
fear of dangerous innovations, have alter- 
nately operated in favour and againſt the 
_ adminiſtration of the elaſtic fluids for the 
alleviation of diſorders incident to the hu- 
man body. In the conflict of ſuch oppoſite 
powers, it is difficult to ſeparate truth from 
exaggeration and error; it is impoſſible to 
aſcertain the preciſe limits of heir uſe and 
efficacy. 


aeg chad weighty ob- 
zections, 1 have endeavoured to collect, to 
examine, and to methodize all the uſeful 
information which 1 could procure rela- 
tively to the ſubject, in hopes that a com- 
prehenſive view of it might promote the 
uſe, and in great meaſure prevent the 
abuſe, 
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abuſe, of a new claſs of remedies, which 
| have all the appearance of proving very ad- 
vantageous to mankind. 


I the uſe of oxygen air we have a ſin- 
gular ſtimulus, which admits of its being 
rendered more or leſs active by dilution 
with various proportions of common air. 
In its pure, or nearly pure, ſtate, it is a 
powerful exciter of ſuſpended animation 


and when diluted with a conſiderable 


quantity of common air, it is a gentle 
ſtimulus, which, by invigorating the various : 
parts of the animal body, by communica- 
ting firmneſs to the ſolids, and energy to 
the fluids, does frequently obliterate the 
cauſes of morbid habits. = 


THe uſe of azotic gas, and of the vari- 
ous ſpecies of hydrogen gas, produces a 
diminution of the irritability of the animal 
fibre to any degree, and hence it becomes 
uſeful in a variety of thoſe diſorders, which 
depend on an increaſed irritability, ſuch as 
inflammations, coughs, ſpaſms, &c, 


2 IN 
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Ix the uſe of the carbonic acid gas we 
have a powerful antiſeptic, and in certain 
| caſes a ſolvent of conſiderable efficacy. 


Tux uſe of pure oxygen air is confined | 
to the purpoie of exciting the dormant 
powers of ſuſpended animation, and it is, 
| therefore, to be adminiſtered to children 
born apparently dead, or overlaid ; to per- 
ſons ſuffocated by drowning, by ſteam of 
charcoal, by foul air, &c. whenever the 
circumſtances of the caſe may indicate a 


poſſibility of recovery. 


Tos E caſes excepted, the reſpiration of 
pure, or nearly pure, oxygen air, is almoſt 
always attended with unfavourable ſymp- 
toms, ſuch as a preternatural heat, eſpeci- 
ally about the region of the lungs; a 
quickened and feveriſh pulſation; inflam- 
mation, &c. And thoſe ſymptoms come on 
after a ſhorter or longer uſe of the oxygen 
air, according to the particular conſtitution 
of the experimenter, * the purity of the 
gas. 

Bur 
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Bur when the oxygen is diluted with 
much common air, vz. in the proportion 
of one to eight, and even as far as one to 
twenty, it then is a fafe and very uſeful 
remedy, whoſe principal action conſiſts in 
giving tone, elaſticity, and conſiſtence to 
the fluid as well as to the ſolid parts of the 
body, and of courſe it promotes all the na- 
tural conſequences of thoſe effects, vs. it 
quickens languid circulation, it ſtrengthens 
the organs of digeſtion, promotes ſecretions, 
invigorates debilitated habits, and it aſſiſts 
nature in throwing off bad humours, and 
other lurking cauſes of diſeaſes. 


IT has been obſerved, that ſome indivi- 
duals can bear a much greater proportion 
of oxygen than others, which is analogous 
to the various diſpoſitions for all other ap- 
plications. Thus a certain quantity of any 
remedy will act powerfully on fome per- 
| ſons, whilſt it will not be even felt by 
others. Thus alſo a certain quantity of food 
produces ſtrength and cheerfulneſs in ſome 
individuals, whilſt it produces ſickneſs and 

H4 indigeſtion 
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indigeſtion in others. It therefore becomes 
neceſſary, in the application of this remedy, 
to regulate the proportion of the two elaſtic 
fluids agreeably to the conſtitution of the 
patient, which may be eafily accompliſhed 
by means of a very few trials. 


I the diluted ſtate, the oxygen air is ad- 
miniſtered by letting the patient breathe it 
for five or ten minutes once or twice a day. 
It might probably prove more efficacious, if 
it were breathed in a more diluted ſtate for 
a longer time; but the preceding mode has 
undoubtedly been attended with falutary 
effects. 


HowEveR licht this application may 
appear, however ſmall the unuſual quantity 
of oxygen which is. thus introduced may 
be, the effects have been proved and con- 
firmed by a variety of experiments and me- 
dical caſes. But independent of the expe- 
rimental proof, the improbability of the 


effect will diſappear if it be conſidered, that 
the lungs of moſt perſons, and eſpecially of 
thoſe who labour under certain diſeaſes, 

4. arc 
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ace almoſt immediately relieved or affected 


by the tranſition from the air of one place 


to that of another; as by their going out 


of town, or even out of the houſe; and 


yet, as has been already obſerved, the dif- 
ference between the air of a town and the 


air of the country, or of that of a houſe 
and of the external air, is ſo very trifling 


as hardly ever to be diſtinguiſhed by the eu- 


diometer. Extremely minute, and almoſt in- 


conceivably ſmall, quantities of matter can 


act with wonderful efficacy, when they are 
introduced into the circulation of the blood. 
The inoculation of the ſmall-pox, and the 
experiments with poiſons, furniſh ſuffi- 
cient confirmation of this obſervation. 


By breathing a mixture of common and 


oxygen air, even when the latter does not 


exceed one- eighth part of the former, far 
about ten or fifteen minutes, the pulſe is 

generally quickened of a few ſtrokes, but it 
is almoſt always made ſtronger. The lungs, 
during the operation, are ſeldom ſenſibly 
affected ; but on leaving off the mixed airs, 


and 
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and returning to the atmoſpherical air, a 
degree of tightneſs is frequently felt on the 
cheſt, which, however, gradually goes off 

and vaniſhes after a few minutes time. 


Wren debilitated habits breathe the di- 
luted oxygen air for about a quarter of an 
hour once or twice a day, the improvement 
of their health is hardly ever conſpicuous 
in leſs time than a week or a fortnight; 
but after that period, they will find their 
ſtrength, their appetite, their digeſtion, 
their circulation, and other functions, ſen- 
ſibly improved; and this improvement goes 
on progreſſively to a greater or leſs degree, 
according as age, local indiſpofitions, times 
of the year, and other circumſtances may 
allow. 


_ THe mixtures of common air with azo- 
tic gas, or of common air and any ſpecies 
of hydrogen gas, are commonly denomi- 
_ nated reduced atmoſpheres ; for, in fact, they 
contain a ſmaller quantity of reſpirable 
fluid, than is contained in an equal quantity 
| ot 
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of common air. The principal effe& of 


| thoſe reduced atmoſpheres, is to diminiſh 
the irritability of the parts ſubſervient to 


reſpiration, and indeed of the whole body; 
for which reaſon they are ſucceſsfully ad- 
miniſtered in inflammations of the lungs, 


in ſpaſmodic coughs, and in all the diſor- 


ders that are nearly allied to thoſe. 


Muc caution muſt be uſed in the ad- 
miniſtration of thoſe reduced atmoſpheres, 
as ſome of them are productive of alarming 
ſymptoms. The mixture of azotic and 
common air, in which the former ſhould 


never be more than a quarter of the latter, 


is the leaſt dangerous, and at the ſame 
time the leaſt efficacious. The fame thing 
may be ſaid of the mixture of common air 
with the mild fort of hydrogen gas, viz. 
that which is produced from iron and di- 


luted vitriolic acid, or by paſſing the ſteam 


of water over red hot iron, excepting that 
it is rather more efficacious than the pre- 
ceding. But the hydrocarbonate is much 
more powerful and more dangerous than 

: any 
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any of the abovementioned gaſſes, eſpecially 
when freſh made. It ſhould, in general, be 
mixed with about twenty or thirty times 
its bulk of common air, unleſs ſome par- 
ticular caſe may ſeem to require a greater 
proportion of the dangerous gas. For moſt 


purpoſes it will ſuffice to breathe it e 7 
about five minutes a day. 


Tu breathing of the diluted hydrocar- 
bonate is attended with a diminution of 
| ſenſibility, eſpecially about the cheſt, and 
this effect is frequently ſo great, that ſome 
perſons have expreſſed it by ſaying, that 
they felt as if they had no lungs at all, even 
when they had been a few minutes before 
in excruciating pains. But this diminution 
of ſenſibility is almoſt always accompanied 
with vertigo or giddineſs, with a lowering 
of the pulſe, and with faintneſs. It muſt be 
particularly remarked, that though thoſe 
ſymptoms in general come on immediately 
after the operation, yet ſometimes they 
return once, and even twice, more in the 
courſe of the day. When the breathing of 
ö reduced 
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reduced atmoſpheres proves very trouble- 
ſome, it may be interrupted for a few 


minutes. 


Irs great power in checking irritability 
and ſenſibility, ſeems to render the diluted 
hydrocarbonate applicable to ſome diſor- 
ders that have hitherto eluded all medical 
application; and as one of the moſt likely 


to be relieved by this treatment, I ſhall 


mention the hydrophobia, or madneſs which 
is occaſioned by the bite of mad dogs, or 
other mad animals“ . 

| | | \ | | 
A REDUCED atmoſphere, capable of di- 


miniſhing in ſome degree the irritation of 


the lungs in inflammations, coughs, and 


T have been told, and have read, though I cannot 
at preſent recolle& where, that the uſe of opium, and 
likewiſe that the ſuſpenſion of animation for a time by 
accidental drowning, have actually cured the hydropho- 


bia in two or three caſes, If this be true, the probabi- 
lity of the hydrocarbonate proving beneficial, is thereby 


much increaſed, 


certain 
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certain ſpecies of aſthma, has been expedi- 
tiouſly formed by mixing the vapour of 
vitriolic ether with common air. For this 
purpoſe the patient needs only hold a ſmall 
phial of ether open near his mouth, for 
about an hour at a time or longer, by 
which means the vapour of the ether mixes 
with the air that enters the lungs in the 
' uſual courſe of reſpiration, and converts it 
into an inflammable, or rather an exploſive, 
aerial fluid x. For this purpoſe it has been 
found uſeful to mix ſome powdered leaves 
of hemloc /c:icura} with the ether. The 
ether / vix. about a quarter of an ounce of 
it) may alſo be put in a common tea-pot, and 
the mouth may be applied to the ſpout of 
it, ſo as to draw the air through it, and 
through the vapour of the ether. 


Tur carbonic acid gas has been longer 
in uſe as a medicine than any other facti- 


If three or four drops of ether be ſhook in a phial 
full of common air, and if afterwards the aperture of the 

phial be preſented to the flame of a candle, the air in it 
uill explode like a mixture of common air and hydrogen 
| gas. 
L tious 
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tious aerial fluid. Much has been done, 
and much has been written, relatively to it. 
But the uſeful reſult of thoſe experiments 
and inveſtigations will be found condenſed 
in the following few paragraphs. 


In putrid fevers the free uſe of carbonic 
acid gas has been of conſiderable uſe, when- 
ever the urgency of the caie has not been 


very great, v2. when time was allowed for 


the gas to operate upon the morbid matter; 
and when the diſtention of the bowels was 
not ſo great as to prevent the free uſe of 


the gas. 


In the ſcurvy this gas has been of con- 
fiderable uſe in the beginning of the diſ- 
order, rather more than in an advanced 
ſtate of it. But the uſe of vegetables, of 
ſugar, and of other ſubſtances that contain 
it in great abundance, are acknowledged to 


be uſeful in all ſtates of that diſorder. Ex- 


perience like wiſe inform us, that in the uſe of 


carbonic acid gas we are not to expect an 


unlimited antiſeptic, nor a perfect ſolvent of 
| the 
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the ſtone in the urinary bladder; yet its uſe 
in putrid caſes, and in ſome diſeaſes of the 
bladder or kidnies, is attended with conſi- 
derable benefit. | 


Tus external application of carbonic 
acid gas to ſores and ulcers of every ſort, is 
unqueſtionably very uſeful. 


AFTER a careful conſideration of the pre- 
ceding general and comprehenſive proſpect 
of the medicinal uſe and efficacy of the 
aerial fluids, we may eaſily regulate the 
meaſure of our hopes by the ſtandard of 
reaſon and experience. The idea of finding 
in them a remedy, capable of curing con- 
ſumptions in all their ſtages, muſt be laid 
aſide; and the hope of healing all ſorts of 
internal ulcers will naturally vaniſh. The 
uſe of reduced atmoſpheres-does undoubt- 
edly diminiſh the irritability of the fibre, 
and a diminution of irritability favours the 
healing of certain ulcers, but by no means 
of them all; nay, in ſome caſes it will even 
produce the contrary effect. The uſe of 

oxygen 
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oxygen air has been found advantageous in 
many of thoſe diſorders that are called ner- 
vous, and it has undoubtedly ſtrengthened 
and invigorated ſeveral debilitated or ema- 


ciated habits; but it would be abſurd to 


expect that it ſhould prove beneficial in all 
caſes of emaciation and debility, ſince thoſe 


viſible effects are often produced by cauſes 


that may be rather fomented than checked 
by the uſe of oxygen air. 


In moſt of the diſorders incident to the 
human body, the various concurring cir- 


cumſtances are far from being known to 
their full extent; hence theory may ſuggeſt, 
but experience muſt prove the uſe of cer- 


tain practices. Improvements and diſco- 


veries may be generally urged and ex- 


pected; but where theory and experience 


are ſilent, we have no warrantable guide to 


aſſiſt us in the inveſtigation of new os | 


N and new applications. 


— . F n ²˙ uu. ] — - — 


— 
E 


1 


— — Wi, 82 * —— — 3 8 
"> a> -* m1 6. Ma 7 bi a l 7 * I 

ROT 1 — — — — SS ae — — 
Zr 77 7, - \ 
LSE os Do „ _ — : = ky 


— 
r E 


— —Uü—ää — 
— 
-+ — 
ry 8 7 


—— — 


i 
. 
* 
1 
1 
Wan 
j 
7 2 
} # 
18 
1 * 
31 
25 
il 
Te 
1 
i. 
fs 
12 
i 
3 
9 
1 
tf. 
11 
BY 
© ol 
SY 
4 
i 
# 
= 
415 
oy 
mi 
: 17 
12 
12. 
7 
{ 


» CL er TT I — 
Pwr <1» 
—— = 


— 


ASE SITE A - 5 
. . A CERRECTEL” . LIENS OT 
_ 2 — 35 8 o r ah 


— —ͤ— 2 —— CE 
* mY E 
- * 


114. ME DICIN AL PROPERTIES of 


) 


CHAPTER VE. 


Of the particular Adminiftration of aerial 
| Fluids in different Diſorders. 


FT ER ageneral idea of the applica- 
tion of factitious airs by way of re- 
medies to the human body, it will be ne-. 
ceſſary to ſtate thoſe modes of treatment, 
which experience or analogy ſhew to. be 
the moſt efficacious in particular diſeaſes. 
But this ſtatement cannot be attended 
either with great accuracy of deſcription, 
or with extenſive information concerning 
the phenomena, that are really produced 
by the factitious airs in all caſes. The vari- 
ous nature of individuals, the imperfect ac- 
counts of ſeveral caſes, and the frequent ad- 
miniſtration of other medicines in conjunc- 
tion with the aerial fluids, limit for the 
preſent the attainment of the abovemen- 
tioned objects. 


ALL 
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ALL that the practitioner may expect to 
derive from the preſent chapter is, a guide 
or indication for the commencement of the 
application, a general view of the principal 
effects that are produced by the particular 
> adminiſtrations, and a warning againſt miſ- 
takes. But with reſpect to the continua- 
tion, or ſuſpenſion, or alteration, of the 
treatment, he can only be inſtructed by a 
careful obſervation of the phznomena which 
take place in the courſe of the applica- 
tion. 


I 5#ALL forbear mentioning other me- 
dicines that may be proper to be admini- 
ſtered at the ſame time with the gaſſes, as 
theſe muſt be left to the judgment of pro- 
feſſional gentlemen. But I would ſtrongly 
recommend to adminiſter them as ſparingly 
as the nature of the caſe can poſſibly admit 
of; being perſuaded, that the good effects 
of the aerial fluids is frequently counter- 
acted by the action of other medicines. 


N. B. The diſeaſes in the following 
pages are arranged in alphabetical order. 


15 Animation 
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Animation ſuſpended. 


IN caſes of this ſort, whether they be 
occaſioned by drowning, by noxious va- 
pours, or by any other cauſe of the like na- 
ture, the oxygen air ſhould be adminiſtered 
pure, or nearly ſo. The wooden pipe of a 
large bladder full of it muſt be introduced 
into the mouth of the ſubject, the lips muſt 
be preſſed upon the ſaid pipe, and the noſ- 
trils muſt be ſtopped by the hands of an 
_ aftiſtant. Then by preſſing the bladder, the 
oxygen air muſt be forced into the lungs, as 
much as poſſible, for about eight or ten 
| ſeconds, after which the mouth and noftrils 


being unſtopped, without removing the 


Pipe of the bladder, the cheſt about the 
region of the lungs muſt be preſſed gently ; 
then the bladder being applied as before, 
the oxygen air is forced again into the 
| lungs, and fo on; continuing a fort of 
forced and artificial reſpiration, for about a 
quarter of an hour at leaſt, if no ſigns of 

life 
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life appear before that time &. But as ſoon 
as any natural or ſpontaneous movements 


are perceived, the preſſing of the region of 
the lungs may be diſcontinued, and the 
bladder, &c. muſt be removed; for in that 
ſtate a free ventilation of the ambient air 
will be found ſufficient to reſtore life. 


Tus treatment ſhould be accompanied 
with the communication of a gentle warmth, 
and perhaps with friction to the hands and 
feet. But care muſt be taken to do what is 
juſt neceſſary, and not too much; for in the 
attempts to reſtore animation, the ſtimuli 
and other applications are frequently carried 
ſo far, as to deſtroy that laſt ſpark of lite, 
which they were intended to revive. 


In caſes of children 1. „ 
dead, or ſtrangled in laborious parturition, 
&c. the uſe of oxygen air cannot be too 


foreibly recommended. The application is 
eaſy and highly promifing. Independent of 


* Several bladders full of oxygen air ſhould be kept 


in readineſs, for a ſingle bladder will be ſoon exhauſted. - 
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the experiments that have been made on 
| brutes, I know of a caſe, in which a child 
born apparently dead, was brought to life 
merely by forcing oxygen air into his lungs, 
whilſt he was held before the fire. 


Aſthma, 


I FIND many creditable accounts of 
this diſorder having been relieved, and 
ſometimes perfectly cured, by the uſe of 
diluted oxygen air in ſome caſes, and by the 
uſe of reduced atmoſpheres and the vapour 
of ether in other caſes, TE 


IT would be abſurd to imagine, that 
either of thoſe treatments may be indiſ- 
criminately applied to the very ſame ſpecies 
of aſthma; but the diſtinctions are not 
clearly ſtated in all the accounts of the caſes. 
It appears, however, that in a plethoric 
aſthma, and when the diſorder is attended 
with conſiderable pain, hard cough, and in- 
flammatory ſymptoms, the reduced atmo- 
ſpheres muſt be adminiſtered, 

In 
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I thoſe caſes the patient may be di- 
rected to breathe daily ſixteen quarts of 
common air, with four quarts of hydrogen, 
obtained from iron and diluted vitriolic 
acid, or, which is better, from the vapour 
of water and red-hot iron. But ſhould this 
mixture of elaſtic fluids prove ineffectual in 

a day or two, then a mixture of one pint of 
huydrocarbonate and thirty pints of common 
air, may be uſed inſtead of it; and the 
ftrength of this mixture may be increaſed 
according to circumſtances. If in breath- 
ing the diluted hydrocarbonate, giddineſs 
ſhould come on, the patient muſt be 
deſired to intermit the operation; reſting, 
that is breathing the ambient air, for a 
few minutes, and then to reſume the in- 
halation of the diluted hydrocarbonate. 
Thus the operation may be intermitted 
three or four times. 


15 Sled of the vapour of ether, 
after the manner deſcribed in the preceding 
chapter, has been found to afford conſidera- 
ble alleviation of the pain and oppreſſion in 
thoſe caſes. | | nn | 
\-- = 2 
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Ix nervous aſthma, and eſpecially i in de- 
bilitated habits, the oxygen air may be ad- 
miniſtered ; and it will be proper to begin 
by inhaling daily eight quarts of common, 
with two quarts of oxygen, air, extracted 
from manganeſe by means of heat. The 
quantity of oxygen may be increaſed, in caſe 
the abovementioned proportion ſhould be 
found ineffectual; and it is remarkable, 
that in this ſpecies of diſeaſe the patients 
can ſometimes bear a great quantity of oxy- 
gen without any material effect. 


IN all caſes of aſthma, the effects of.che 
application of factitious aws may be per- 
ceived in the courſe of four or five days; 
but the accompliſhment of the cure will 
frequently require ſix weeks time, or longer. 


Cancer. 


7 HE ſtubborn nature of a cancer, and 
its dreadful conſequences, render every hint, 
that promiſes an alleviation of its effects. 
. intereſting. | 


Far 
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Tux elaſtic fluids have been repeatedly 
applied to caſes of this fort, and ſuch ap- 
plications have been attended with conſi- 
derable advantage. I do not find any au- 
thentic account of a cancer having been 
completely cured by the uſe of faCtitious 
airs. But certain it is, that in a variety of 
caſes the pain has been conſiderably dimi- 

niſhed, the fœtor as well as the bad aſpect 
of the ulcer, have been almoſt entirely re- 
moved, and the whole habit of body has 
been conſiderably improved, ſo that the pa- 
tients have thereby been enabled to have 
comfortable nights, more cheerful counte- 
nances, &c, | 


Tnosz good effects have been produced 
by the external application of carbonic acid 
gas to the ulcer, and the inhalation of di- 
luted oxygen air. Both thoſe elaſtic fluids 
muſt be adminiſtered daily for weeks, or as 
long as the indications of the caſe may 
afford a hope of melioration. The manner 
of applying the carbonic acid gas has been 
already 
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already deſcribed *; as for the continuance 
of the application, an hour a day is by no 
means too much, and it would be better if 
ſuch an application were repeated two or 
three times in the courſe of each day. With 


reſpect to the oxygen, two or at moſt three 
quarts of it, with about fourteen or ſixteen 


quarts of common air, may be ſufficient for 
each 18 inhalation. | 


to atarrh. 


In colds and Solan; enn when 
api with tightneſs about the re- 
gion of the lungs, and a hard cough, much 


and almoſt inſtantaneous relief has been 
frequently obtained by breathing a mixture 
of about four quarts of hydrogen and twenty 
quarts of common air. There is no need of 
breathing this quantity at once. It will 
hardly ever be neceſſary to repeat this ap- 
Plication longer than the third day. The 


nne of the vapour of ether in Bo 


See chap. VL P- 99. 


manner 
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manner already deſcribed, will anſwer nearly 
as well as the above-mentioned mixture of 
elaſtic fluids, and it has the advantage of 
being a much eaſier application, ſince it re- 
quires no particular apparatus *. 


1 


Chlor ofis . . : 


THE adminiſtration of diluted oxygen 
air has proved beneficial in diſeaſes of this 
kind, perhaps more often than in any other 
diſorder, as is proved beyond a doubt by 
ſeveral authentic caſes. The paleneſs, the 
debility, the palpitation, the fever, the de- 
praved appetite, and the other bad ſymp- 
toms which accompany this diſorder, ge- 
nerally begin to diminiſh in about four or 
five days, and a complete cure is often ac- 
compliſhed in about fix weeks time. 


THe daily inhalation of one quart of oxy- 
gen, and ten or twelve quarts of common, 


air, may ſuffice for the beginning. But it 


* See chap. VI. p. 110, 
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is to be remarked, that- chlorotic patients 


are ſenſible of the leaſt exceſs in the propor- 


tion of oxygen, ſo that ſometimes they are 
more hurt than benefited by it, unleſs ſuch 
a quantity of it be adminiſtered as may 
be juſt neceſſary; and this quantity can 
be ſhewn only by a careful obſervation of 
the effects which take place. The lungs 
will be enabled to bear the ſtimulus of oxy- 
gen air every day better and better. 


Conſumption. 


THE various ſtates of conſumption, or 
phthifis pulmonaris, its different cauſes, and 
the difficulty of diſcerning a real phthiſis 
from certain other diſorders, render the 


treatment of this diſeaſe frequently doubtful 


and perplexing. But its ſtubborn nature, 
and the frequency of the diſeaſe, demand 
the utmoſt attention, and all the aſſiſtance 
which philoſophy can ſuggeſt, and the me- 
dical art can apply. We ſhall therefore en- 
deavour to ſtate, how far the uſe of facti- 
tious airs has been found uſeful or promiſing 
in caſes of this nature. 


= 5 | 7 ir 
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Ir has been ſaid on one ſide, that the 


factitious airs have the power of arreſting 
the progreſs of conſumption, and often of ac- 
compliſhing a perfect cure; but on the other 
hand it has been aſſerted, that they have 
never afforded any permanent benefit, and 
that they have often produced manifeſt harm. 
It appears, however, from a diſintereſted 
examination of the caſes, and from the teſti- 
mony of patients as well as of practitioners, 
that both thoſe aſſertions imply a conſider- 
able degree of exaggeration. The reſult of 
this examination will be found condenſed in 
the following paragraphs. 


Tux diluted hydrocarbonate is the only 
one, or at leaſt the principal aerial fluid 
that has been ſucceſsfully adminiſtered in 

caſes of phthiſis; and it has generally af- 
forded a ſenſible and almoſt immediate re- 
lief, by abating the hectic fever, by dimi- 
niſhing ſenſibility, by promoting ſleep, and 
by redueing the quantity of expectoration. 


WED the uſe of hydrocarbonate is always 
attended with a diminution of ſtrength. 
Hence, 
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Hence, when the patients are very feeble, 
which is generally the caſe in an advanced 
ſtate of the diſorder, the diſadvantage which 
ariſes from the diminution of ſtrength, is 
greater than the advantage which ariſes 
from the other good effects of the hydro- 
carbonate. When the patients, therefore, 
are too far gone, the uſe of the hydrocar- 
bonate produces an apparent but not a real 
melioration. EE * 
Ir is on the ſame account that this elaſ- 
tic fluid cannot be adminiſtered to patients, 
that labour under great weakneſs of the di- 
geſtive organs. In ſuch caſes the vapour of 
ether is, perhaps, the only elaſtic fluid that 
may be tried with ſafety; and the uſe of it 
is attended with at leaſt a temporary re- 


lief. 


THERE are two or three caſes of real 
phthiſis creditably related, where a perfect 
cure ſeems to have been performed; though 
in a great many others the application of 

aerial fluids 8 evidently uſeleſs. But 
though 
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though from thoſe few ſucceſsful caſes no 

great expectations can be derived, yet in a 
diſeaſe where no remedy has ever been found 
efficacious, ſurely it is not improper to try 
an application which at leaſt affords a ray 
of hope. ky | 


Tux quantity of diluted hydrocarbonate, 
which may be adminiſtered daily, is various, 
according to the conſtitution of the patient. 
It is proper, however, to begin by admi- 
niſbering one pint of hydrocarbonate with 
between twenty and thirty pints of common 
air; and the quantity of the former may, 
in proceſs of time, be increaſed conformably 
to the effects. In breathing this quantity 
of elaſtic fluid, it will be proper to let the 
patient reſt four or five times, or in ſhort 
whenever any giddineſs happens to come 
on; for this giddineſs or vertigo generally 
goes off in two or three minutes, after which 
the patient may again apply his mouth to 
the bag or veſſel which contains the diluted 
hydrocarbonate. | 


IT 
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IT will be found, that auler habituates. 
the lungs to bear the hydrocarbonate, in an 
increaſed proportion, as far as a certain limit. 
Thus the ſame patient who at firſt was 
made vertiginous by a quart of hydrocar- 
bonate, diluted with twenty quarts of com- 
mon air, will, in proceſs of time, be hardly 
affected by the double of that quantity. 


Tux inhalation of the vapour of ether, as 
alſo of other ſorts of reduced atmoſpheres, 
ſuch as a mixture of azote and common 
air, of carbonic acid gas and common air, of 
hydrogen and common air, have been of 
partial uſe; however, the mixture laſt-men- 
tioned ſeems to have proved more beneficial 
than any of the reſt. This ſort of reduced 
atmoſphere mult be adminiſtered more freely 
than the diluted hydrocarbonate. The va- 
pour of ether may be inhaled with the ut- 
moſt facility, as no apparatus is required 
for it, and it will be found at leaſt of tem- 
porary uſe for allaying tho _ the _n, 
co. 


THOUGH 
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Trovcn the uſe of reduced atmoſpheres 


be more promiling in caſes of incipient 
phthiſis, yet that application ſhould not be 
neglected in any ſtate of the diſorder; ſince 


the elaſtic fluids are the only remedies which 


can be applied immediately to the part af- 
fected. | 


OF the various ſpecies of phthifis pulmo- 


naris, two only, viz. the chlorotic and the 
ſyphilitic, ſeem to require a different treat- 


ment, and I find a few caſes in which ſy- 
philitic ulcers in the lungs are faid to have 


been cured by the uſe of diluted oxygen, 
which was breathed once a day; but this 


treatment was accompanied with mercurial 
and other medicines; which, however, when 
adminiſtered by themſelves, had produced 


no ” effect. 


Tur inhalation of carbonic acid gas is 


ſaid to have proved beneficial in hectic diſ- 


orders, but I do not know how far this prac- 
tice may be ſafe or uſeful, as I do not find 
any very particular information concern- 
| ws it. 
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Coughs. 
OF the various ſpecies of cough, thoſe 


which originate from catarrh and from 
phthiſis have been already mentioned under 
| thoſe articles, to which the reader is re- 
ferred. But with reſpect to the application 
of factitious airs to other ſpecies of cough, 
I do not find much authentic information, 
and of courſe muſt leave it for future i in- 
veſtigation. 


Debility. 


AN univerſal debility is not unfrequently 
met with amongſt perſons of all ages, and 
eſpecially among women. It is ſometimes 
the unconquerable effect of former diforders 
that are ſubdued, or of lurking and inviſible 
cauſes. Whatever its origin may be, the 
ſymptoms it produces are numerous and 
often of the utmoſt conſequence. It pro- 
duces paleneſs, emaciation, difficulty of 
breathing, palpitation, indigeſtion, loſs of 
ſleep, gent cough, 3 of the ex- 


tremities, 
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tremities, weakneſs of fight, loſs of voice, 
ſuppreſſion of the uſual evacuations, &c. 
Thoſe ſymptoms, of which a greater or leſs 

number is to be obſerved in the ſame indi- 
vidual, are, at firſt, the conſequence of the 
debility, but they ſoon become the fo- 
menters of that very languor, and conſe- 
quently of each other. 1 ö 


Wren the diſeaſe, which produces the 
languor, is prefent and known, I need hardly 
mention that the removal of that cauſe 
ſhould be the firſt object of the practitioner. 
But when that is not the caſe, diluted oxy- 
gen air may be adminiſtered with great 
hopes of ſucceſs; for ſuch treatment has 
been found beneficial in a great many caſes 
of this ſort, and wonderful cures have been 
performed where no other remedy was 

found efficacious. The improvement is 
perceived ſooner or later; according to the 
nature of the caſes ; but, generally ſpeaking, 
it becomes manifeſt in about a fortnight or 
three weeks time. It operates by ſtrengthen- 
ing. and improving the whole habit, The 
K pulſe 


4 
1 
£4 
1 * 
ba 
12 
0 
8 
iy 
LEE 75 
* £ 
+ 
4 
6 
= £ 
2 
AF Fo 
15 
+ 
2 4 
5 
24 
1 
ty 7 
* 7 
1 
5 
#487 7 
7» &#| 
. 
315 $ 
2+. 
4 
. 
#738 
2 4. 
„ 
1 1 x 
W a 
2211 
310 
bp 
oF 
We 
7,48 
i 
6 
1 
# þ 
i , 
7 . (4 
* 
I” 
1 
„ 
NT 
£5598 
£ $54 
+44 
" * 
1 
5 8 
is if 
2 
27 
4 
A ” 
*4 58 
+ «4 
I } 
* 
524 
44 
EW 
3 
& 4 
75 
x 
ö 
} 
x 
. U 
74 
5 
18 
\ * 
. + 1 
+ 
* 
i 1 
in 
of - 
4 
3 
1 
b 1 
. 
1 
7 
1 
+ 
in + 
f? 
be 
} 
4 


- rere 


132 Menicinar PROPERTIES of 


pulſe becomes ſtronger, the aſpect acquires 
colour, the laſſitude after exerciſe goes off 
gradually, the appetite is improved, and the 
reſt of the ſymptoms diſappear gradually. 


1 T has been repeatedly obſerved, that in 


caſes of this ſort the quantity of oxygen 


mult be nicely regulated by the ſtrength of 
the patient. If too ſmall a quantity be ad- 
miniſtered, little or no improvement will be 


obtained ; but if the quantity be too great, 


the effects will be hurtful, and ſome of the 
bad ſymptoms are thereby increaſed. A 


few days experience will ſoon indicate the 


proper doſe of oxygen. But I would re- 


commend to begin by giving one quart of 


oxygen, with twelye or fifteen quarts of 
common, air, per day, and to increaſe or 
diminiſh the quantity according to circum- 
ſtances. It muſt, however, be remembered, 
that when a ſenfible improvement becomes 
manifet, more advantage is to be derived 


from a moderate doſe regularly adminiſtered, 


than from an increaſed proportion of oxy- 
gen. . 


I vo 
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Wy Do not find that the leaving off of this 
application has ever been productive of any 
harm, but at all events it may be not im- 
proper to relinquiſh it by degrees, viz. by 

diminiſhing the quantity of oxygen, and in- 
termitting the application by the interval of 
a mw or two. 


Digeſtion impaired, or Dyſpep/ia. 


WE have not a clear account of the 
various ſpecies of dyſpepſia to which the 
aerial fluids have been applied, nor indeed 
have they been tried in a great variety of 
caſes. But upon the whole it appears, that 
when debility is the cauſe, and eſpecially 
when it is accompanied with what is called 
a a nervous head-ach, the inhalation of di- 
luted oxygen air has been of ſingular uſe, 
and the diſorder has been frequently re- 
moved in a ſhort time. 


Ir the impaired digeſtion be accompa- 
nied with other ſymptoms of debility be- 
ſides the head-ach, the adminiſtration of 

ky: oxygen 
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oxygen may be regulated agreeably to what 
has been mentioned in the preceding ar- 
ticle, otherwiſe a greater proportion of it 
may be adminiſtered, as about four or five, 


or ſix pints of it, with between twenty and 
thirty of common air. In caſes of this ſort, 
the good effects of the oxygen may be per- 


ceived in the courſe of a few days. 


Tris treatment has proved peculiarly 
beneficial to ſuch perſons as have con- 
trated a weakneſs of digeſtion, from having 


been confined in the foul air of workſhops, 


counting-houſes, &c. 


I FIND, likewiſe, the caſe of a man who 
had been afflicted for upwards of five years 
with heart-burn, flatulence, lowneſs of ſpi- 
rits, and coldneſs of the extremities, which 
ſeemed to indicate a bad digeſtion, and who 
was perfectly cured by the inhalation of di- 
luted oxygen, and by drinking water im- 
pregnated with carbonic acid gas, gence 
with n ſalt of ſteel. 


Dropyy. 
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Drop,. 
IN a variety of dropfical caſes the inha- 


htion of diluted oxygen air has been at- 
tended with ſucceſs, and this ſucceſs has 


ſeveral times amounted to a complete cure. 


This treatment ſeems to be more efficacious 
in an incipient dropſy, and when the diſ- 


order is confined to the extremities, than 


in other ſtates of it. Yet I find a re- 


markable caſe of hydrothorax which was 5 


effectually cured, though a ſimilar one was 
not attended with the ſame effect; and like- 
wiſe a caſe of water in the head of a boy of 
thirteen years, which is ſaid to have been 
partially removed by the inhalation of di- 
luted oxygen air. „ 


ONE quart of oxygen, and about fifteen 
of common air, per day, may be ſufficient 
for the beginning; but the proportion of 
oxygen muſt be increaſed in the courſe of 
three or four days (provided no bad effects 
enſue) to two quarts; and ſoon after it will 

K 4 be 
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be proper to double the quantity both of 
oxygen and of common air. 


43 Tus regimen muſt be perſiſted in for 
weeks and months, according to the nature 
of the caſe; and ſhould any inflammatory 
ſymptoms appear in the courſe of this ap- 
- plication, the inhalation of the diluted oxy- 
gen may, in that caſe, be ſuſpended or mo- 
derated for two or three days. 


Eruptions. 


I FIND a few caſes of ſcorbutic erup- 
tions on the face, as alſo on other parts of 
the body, in which a complete cure was 
accompliſhed by the daily inhalation of di- 
luted oxygen air. 


In caſes of tumors and eruptions, which 
derive their origin from debility and a poor 
or thin ſtate of the blood, the like treatment 
has been found beneficial. 


Two 
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Two or three pints of oxygen, with 
about ten times that quantity of common 
air, per day, is ſufficient for the beginning; 
but in caſes of this. ſort, the proportion of 
oxygen ſhould not be much increaſed. 


INEEPD hardly add, that in ſuch caſes it 
is proper to continue the uſual dreſſings at 
the parts affected, the means of keeping the 
body gently open, &c. 


Fevers, 


Ivo not know whether the factitious 
airs have been tried with ſucceſs in other 
ſorts of fever, beſides the putrid and the 
hectic. With reſpect to the latter, the 
reader may conſult what has already been 
ſaid under the articles of chlorgſis and con- 
ſumption. But in putrid fevers the carbonic 
acid gas is generally allowed to be an uſeful 
remedy ; yet the uſe of it has not proved 
fo generally beneficial as it was at firſt be- 
lieved. _ 
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TTS gas is applied internally, not to the 
lungs but to the ſtomach and inteſtines, in 
three different manners, viz. by way of 
clyſters, either in the aerial form or in com- 
bination with water; by way of drink when 
combined with water ; and, laſtly, by giving 
through the mouth ſuch ſubſtances as con- 
tain carbonic acid gas in abundance, that is 
liquors in a ſtate of fermentation, certain 


fruits, &c. 


Wu a large quantity of it is given 
either in the aerial form or in combination 
with water, the abdomen is frequently diſ- 


| tended by it; for though this gas is pretty 
eafily imbibed by animal fluids, the fluids 


which it uſually meets with in the ſtomach, 
&c. are ſeldom capable of abſorbing more 
than a niaderate quantity of it. However, 
the diſtention of the abdomen is not ſo very 
detrimental, but it may be ſupported to a 
certain degree. 4 


-- 


* 


War ſeems to render the carbonic acid 
+] gas not ſo efficacious in caſes of putrid 
| fevers, 
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fevers, as from its uſual properties one 
might be led to expect, is the difficulty of 
its inſinuation into the vaſcular ſyſtem of 
the whole body. The lacteals imbibe it in 
ſmall quantity, and the difficulty becomes 
greater in certain ſtates of the diſorder; 
whenever, therefore, the diſeaſe is not in a 
very alarming ſtate, viz. ſo as to give time 
for the infinuation of the carbonic acid gas 
into the fluids of the body, then more 
benefit is to be expected from it. There 
are, however, ſome caſes in record, where 
the free uſe of carbonic acid gas proved 
efficacious in the worſt ſtate of putrid diſ- 
eaſes; and I do not find that it was ever 
attended with noxious effects, 


OF the various ſubſtances which are ad- 
miniſtered in putrid diſeaſes, on account of 
the carbonic acid gas which they contain, 
the following are the principal ones, vis. 
efferveſcing alkaline and acid mixtures, con- 
ſiſting of a ſolution of ſalt of tartar, to 
which lemon juice, or diluted vitriolic acid, 
or diluted nitrous acid, is added the mo- 
4 | ment 
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ment before it is to be drank; ſweetwort, 
or an infuſion of malt, yeaſt, and certain 
acidulous fruits, ſuch as oranges, lemons, 


&c. 
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I sHALL not attempt to define the cir- 
cumſtances in which one or other of thoſe 
articles may be preferable, nor is it neceſ- 
fary to limit the doſes. The circumſtances 
of {ſuch caſes being very numerous and di- 
verified, muſt be left to the ſkill of the 
attending practitioners. If the carbonic acid 
| gas be adminiſtered in the aerial form, the 
quantity of it can hardly be too great, pro- 
vided it does not diſtend the abdomen too 
much; but if the gas be given in combina- 
tion with other ſubſtances, the quantity of 
thoſe other ſubſtances mult be limited, not 
by the quantity of carbonic acid gas that 
may be contained in them, but by their other 
propertics, which muſt be proportionate to 
the ſtate of the patient. 


IT has been propoſed (not without ex- 
ecken of an though with difficulty 
of 
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of execution) to introduce, in certain caſes, 
the whole body of the patient, the mouth 
excepted, into a veſſel full of carbonic acid 
gas; for as this gas is abſorbed by the 


_ pores of the ſkin, a _ quantzty of it 
might thereby be imbibed. 


 Head- Ath. 


THE various origin of this diſorder, 
and the ſmall number of caſes that are cir- 
cumſtantially related, prevent our forming 
a comprehenſive idea of the uſe of factitious 
airs in caſes of this ſort. The inhalation of 
diluted oxygen air, has ſometimes been of 
uſe in what is commonly called nervous 
head-ach ; and it appears that in ſuch caſes, 
a very great proportion of oxygen air has 
been adminiſtered, even as much as five or 

fix gallons per day. I would not, how- 
ever, recommend ſo free a uſe of it. 


In head-achs that ariſe from a weak di- 
_ geſtion, the inhalation of diluted oxygen air 
is an uſeful remedy. See the article Digeſtion. 


Hæmoptyſis, 
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} Hæmoptyſis, or Spitting of Blood. 


I FIND a few caſes of this diſorder, 
in which the adminiſtration of hydrocarbo- 
nate gas was adminiſtered with good effect. 
The account of the moſt remarkable one 
will be found in the next chapter. 


Fl 


 Ophthalmia. 


IN caſes of ophthalmia, and weakneſs 
of ſight, when accompanied with a relaxed 
habit of body, the inhalation of diluted 
oxygen air has been of ſingular uſe. About 
two quarts (when a ſmaller quantity has 
proved ineffectual) of oxygen air, with about 


fifteen of common air, is a doſe ſufficient 


for each day. 


 Phthifis Pulmonalis. 
See Conſumption, 
Paralyfis. 
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Paralyſis. 


I FIND a few caſes of that ſpecies of 
_ paralyſis which is occaſioned by prepara- 


rations of lead, the caolica pictonum, where 


the inhalation of dihuted oxygen air proved 
beneficial. Three or four pints of it, with 
about thirty pints of common air, is a doſe 
ſufficient for each day. 


. Scurvy. 


THE uſe of carbonic acid gas has long 
been conſidered as a powerful remedy in 
ſcorbutic diſorders ; and certain it is, that 
when the diſorder is not too far advanced, 
a perfect cure may be generally expected 


from it; and even in caſes of the worſt ſort, 
the free uſe of this gas has frequently ac- 


compliſhed a perfect recovery. 


ALL the various ways of adminiſtering 
this gas, which have been mentioned for 
the cure of putrid fevers (See the article 
| Fever 
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Fevers} are applicable to this ſort of diſ- 


order. 


SINCE much has been written concerning 
the ſcurvy, and ſince the methods of admini- 
ſtering ſuch ſubſtances as contain abundance 
of carbonic acid gas, are generally known 
and ſucceſsfully adminiſtered, I ſhall not de- 
tain the reader with long extracts from 
more able writers; but ſhall only add, that, 
whilſt the carbonic acid gas is applied to 
the ſtomach and inteſtines, a moderate doſe 
of diluted oxygen air ſhould be applied to 

the lungs by the way of reſpiration; for 
whilſt the former acts as an antiſeptic, and 
corrects the putrid tendency, the latter 
gives energy and vigor to the fibre, and 
enables the body to throw off the morbid 
humours with greater quickneſs, 


Stone in the Bladder, Fc. 


WATER impregnated with carbonic 
acid gas, has been long known to afford 
relief in calculous complaints of the bladder 

EE - 0 duch 


Facririovs ARS. 145 
and urinary paſſage. But by the addition 
of a flxed alkali, the remedy has of late been 
rendered much more efficacious in caſes of 
the above- mentioned ſort, and even when a 
large ſtone has actually exiſted in the blad- 

der. I do not know how far this acidulaus 
foda water, as it is commonly called, may 
operate by way of a ſolvent of a large ſtone; 
but certain it is, that even in thoſe caſes it 
affords conſiderable relief, and it ſeems ef- 
fectually to prevent the farther accumula- 
tion of the ſtony matter, by diſſolving the 
mucus as well as the ſmall ſtony concre- 
tions, and waſhing them off from the kid- 
nies, ureters, bladder, Kc. It i is, therefore, 
given in all complaints that originate from 
a thickening of, or depoſition of groſs matter 
by, the urine in the above- mentioned parts, 
ſuch as ſtrangury, pain in voiding the Urine, 
uleeration of the ru &c. 


For this pur poſe 1 ounce of ſoda is 

diſſolved in four or five pints of rain, or of 

boiled ſoft, water; and the ſolution is then 

impregnated, | as much as poſſible, with 
= carbonic 
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' carbonic acid gas *. - Of this water, a pint 
a day is the quantity uſually given for the 
above - mentioned diſorders, and it is to be 
drank not all at once, but at three different 
times, VS. morning, noon, and night. 


INDEPENDENT of thoſe diſeaſes, the aci- 
dulous ſoda water is ſucceſsfully admini- 
ftered in ſcorbutic caſes, bilious complaints, 
weakneſs of the digeftive organs, ſome ner- 
vous affections, &c. but in thoſe the pro- 
portion of the alkali, as well as the daily 
allowance, muſt be diminiſhed according to 
the circumſtances of the caſe. 


8 wellings. | 


I FIND one caſe only of a white ſwel- 
ling of the knee recorded, in which a per- 


In Dr. Nooth's glaſs apparatus for impregnating 
water with carbonic acid gas, the quantity of gas that 
can be thrown into it is very moderate, yet efficacious ; 
but the ſoda water which is now prepared and fold in 
London by a Mr. Schweppe, contains an incomparably 


greater proportion of carbonic acid gas, and * 
is much more efficacious. 


"et 
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ſect cure is ſaid to have been cb 
by the daily inhalation of diluted oxygen 
air. As thoſe ſwellings owe their origin 


in great meaſure to weakneſs of body, it is 
likely that the uſe of oxygen, which invi- 
gorates the animal fibre, may prove an uſe- 


ful a 


Tur like treatment is ſaid to have been 
found ſometimes uſcful in ro tu- 


Ulcers. 
T H E factitious airs have ben "0 


quently adminiſtered in caſes of ulcers on 
different parts of the body, and eſpecially on 
the legs; but the indiſcriminate and inju- 
dicious application, which ſeems evident in 
many caſes, has been productive of equivo- 
cal effects. However, a careful examina- 


tion of the particular circumſtances ſhews,.. 


in agreement with the theory, that when 
the ulcers originate from a poor ſtate of 


ao blood, and a debilitated habit, the daily 
Lt inhalation 
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inhalation of three or four pints of oxygen 
air, with about ten times that quantity of 
common air, is of ſingular uſe; and by this 
means ſome ulcers of the worſt kind, viz, 
painful, fœtid, ſtubborn, '&c. and when 
they were accompanied with ſcurfy erup- 
tions over great part of the body, with 
want of appetite, &c. have been completely 
_ Eured in about fix weeks time. 


Is ulcers of other ſort the ſtate of the 
patient, as allo the origin of the diſorder, 
muſt be carefully attended to, and the elaſ- 
tic fluids, when they may be thought uſe- 
ful, muſt be adminiftered accordingly, other- 
wiſe they will produce more harm than 
good. In fact, I find a caſe of a ſcrophulous 
ulcer, where the oxygen air proved detri- 
mental; but a mixture of oxygen, hydro- 
carbonate, and common air, accompliſhed 
the cure. This caſe will be found in the 
next chapter. 


IV all caſes of ulcers, the external appli- 
cation of carbonic acid gas generally affords 
1 an 
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an alleviation of pain, as well as of the fœ- 
tor, and a better diſcharge. - 


CHAPTER VII. 


Medical Caſes in which Aerial F Jurds were 
adm Mered. 


; COLLECTION of medical caſes, in 


adminiſtered with great ſucceſs, forms the 
content of the preſent chapter. Thoſe 
caſes have been either extracted from other 
publications, or they have been communi- 
cated by intelligent friends; and they have 

been ſelected out of a great number, merely | 


for the purpoſe of ſhewing the practical me- 


thods of adminiſtering the artificial elaſtic 
fluids. Such caſes, therefore, have been 
preferred, as by the variety of circumſtances 
ſeemed more likely to manifeſt the modes 
of applying, proportioning, varying, and 
=” J ſuſpending | 


which the factitious airs have been | 
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ſuſpending the adminiſtration of the facti- 


tious airs. 


Cox vix cp that the unſkilful applica- 
tion of this new ſet of remedies has pro- 
duced conſiderable harm, and has thrown a 
degree of diſcredit on the practice, I take 
the liberty of warning the practitioners 
againſt drawing haſty concluſions from a few 
crude, and, in all probability, ill- managed 
caſes. For however ſkilled thoſe gentlemen 
may be in other branches of phyſic, it is at 
leaſt likely that in this new application their 
management of patients may not be gene- 
rally correct; and of courſe the failure is 
not always to be attributed to the want of 
power in the aerial fluids. 


CASE I. 

Communicated by Dr. 7. Lind, of Windfrr 
THE firſt time I applicd the ns PIE} at- 
moſphere as a remedy, was in the caſe of 


an officer of the Excile, who, during the 
ſevere 
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ſevere weather of January, 1797, being 
much expoſed to the cold in theexerciſe of his 
duty, had gota violent cough, which cauſed 
the rupture of a conſiderable blood veſſel 
in his lungs, and this was ſoon followed by 
the ſymptoms of a rapid conſumption. On 
the 25th of January he firſt applied to me, 

when I ordered him an infuſion of roſes, 
acidulated with vitriolic acid, and ſmall 
doſes of 1pecacuanha, to ſtop the hæmoptoe; 
and for the cough and hectic fever I recom- 
mended him to breathe, ſeveral times in the 
courſe of the day, the vapour of vitriolic 
N ether, in which the powdered leaves of 
cicuta were infuſed, after the manner re- 
commended by Dr. Pearſon, of Birming- 
ham. The benefit which he received from 
this application was really remarkable, for 
after not more than four or five days, al- 
moſt all the bad ſymptoms were wonder- 
fully diminiſhed ; yet, finding that he got 
hardly any ſleep at night, and that he 
had been a bad ſleeper for above a year, 
I made him inhale about a quart of hydro- 
carbonate gas, diluted with about fourteen 


L 4 quarts 
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quarts of common air, at bed-time, which 


procured him an uninterrupted night's reſt, 
ſuch as he had not experienced for many 
months before. He continued to follow the 
ſame courſe till the 2oth of February, when 


his health being perfectly reſtored, he re- 


turned to bis duty.— N. B. When he in- 


haled the diluted hydrocarbonate, he dre w 
| it in over the Ream of hot water, with the 


inhaler which I have conſtructed on the 
plan of Mr, Watt's refrigeratory . 


casR II. 
Communicated by the ſome. 


I TRIED the diluted eee 
likewiſe with ſucceſs, in an inflammation 


of the lungs. The patient was a man of 


ſixty-ſix years of age, labouring under an 


inflammation of the lungs, but attended 


* This inhaler is made of japanned tin, and being 
filled with hot water, is interpoſed between the bag or 
receiver of air and the mouth of the patient, ſo that 


. the air is heated by the vapour of hot water in paſſing 


through it. 


with 
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with fo ſmall a pulſe that bleeding did not 
appear adviſeable. I therefore directed him 
to breathe the hydrocarbonate gas, diluted 
nearly in the proportion mentioned in the 
preceding cafe, which he did every night, 
and occafionally whenever the pain return- 
ed. The effect of the modified air was im- 
mediate, and very remarkable, for not only 
the pain was removed, but he uſed to fay 
that the hydrocarbonate had deprived him 
of his body, and had left him only his 
head; ſuch was the diminution of irrita- 
bility which this gas is capable of pro- 
- ducing. 


Tu diſorder vaniſhed in a very ſhort 
time: for in ſeven days from the com- 
mencement of the application, his health 
was perfectly reſtores 
Tuls cafe 3 that in inflammations of 
the lungs, when the pulſe is weak, which 
is ſometimes the caſe, the reduced atmo- 
ſpheres are, perhaps, the only application 
practicable. | 


CASE 
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. 7 Ee” SE III. 
Related by Dr. Carmichael. 


Birmingham, March, 1795. 
I. B æt. 4 5. was attacked about four months 
ſince with difficulty of breathing, attended 
at times with pain under the ſternum, and 
commonly with a ſenſe of tightneſs of the 
thorax, frequent cough, with copious ex- 
pectoration of a tough whitiſh flaid, pulſe 
96, body regular, appetite variable. He 


has ſeldom paſſed four and twenty hours 
without a material aggravation of all his 


ſymptoms. Was firſt attacked with this 
diforder fix years ago, and has regularly 
ſuffered very ſeverely from it every winter 
fince that period; it has always left him 
about the beginning of May, and he has 


kept free from complaint during the fum- 
mer and autumn months. He has tried 


many. remedies, but never with more than 


very tranfitory relief. 


| FEBRUAR 14th, 1795, I directed him 
to inhale daily a mixture of hydrocarbonate 


and 
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and atmoſpheric air, in the proportion of 


1 to 19.— 1 5th, No ſenſible effects from 
the uſe of the hydrocarbonate; the ſtrength 
of the mixture was therefore increaſed in 
the proportion of two to 18.—16th, No 
vertigo, nor any other ſenſible effect, pro- 
duced by the uſe of the modified air. The 
proportion {till farther increaſed to 4. to 
18,—17th, Conſiderable vertigo produced 


by yeſterday's deſe, which returned at in- 
tervals, attended by head-ach during the 


day. Breathing much relieved, even during 
the act of inhaling the modified air, and has 
ſince continued tolerably eaſy. Slept bet- 


ter laſt night than he has been accuſtomed 


to do for ſome months. 22d, Hydrocar- 


bonate continues to produce conſiderable 


giddineſs; breathing, except ſome ſhort in- 


tervals of flight return, continues much 


eaſier. Cough leſs frequent, expectora- 
tion much diminiſhed. Continues to enjoy 
comfortable ſleep. —27th, Had a conſider- 
able return of difficulty of breathing on the 


afternoon of the 25th, which, however, 
abated ſo much before his uſual bed-time, 


6 V e a8 


8 


my 0 "Ys » iv Wt yea Fer 
— — —— —ꝑꝓp — 209 = — — 


r e mT. 


bo 
! ? 
; 1 

Fu 
{#$ 

115 
= + 
1 
11 
1 
_ 8. 
{AK 
1 


m * | 
r 8 » dad tet _ — — gh ns —— - 
ki — oy o — DA of a * >. _ GR) 
23 : — ße n ee enen nt 
97» 8 my ef 
Nr . - 7 hs 


4 
3 5 
[4 4 
1 1. 
1 
#5 
- #9 
. 
3 
* o 
2 
1 
1 
34 
1 
= Mt 6 
=o 
"T7 
= 
#3: 
28-7 
; 
£44 
| b 
'N 2 
i . : N 
b 1 . 
$ * 
4 Wil 
8 + 
* 
1 8 6 
"# $ 
1 
* 
4 i 


—_ OO — OI W ——_—_ _ 


156 Mepicinar PROPERTIES of 


as not to prevent him from paſſing the night 


comfortably. Cough infrequent, and rarely 
attended with expectoration. Has for ſome 
time paſt had no pain under his ſternum, and 
rarely any fenſe of tightneſs of his thorax, 
March 4th, He is in every reſpect ſo 
much better, that he intends to return to 
his uſual occupation (making moulds in a 
caſt-iron foundry) on the gth inſt. Modi- 


| fied air continues to produce vertigo.— 


March gth, He continued without any re- 
turn of his complaint, and returned to his 
employment as he intended; but after 
working for a few hours only, he was 
obliged to deſiſt, by a return of the ſenſe of 
tightneſs on his thorax, and conſiderable dif- 
ficulty of breathing. Breathing increaſed 


in difficulty towards evening, and ſtill con- 
tinues, attended by frequent dry cough.— 


13th, Continues to breathe with conſider- 
able difficulty, pulſe 100; ſleepleſs nights; 
cough more frequent, but now attended 
with conſiderable expectoration. — 17th, 


Difficulty of breathing continued until yeſ- 


and has paſſed a better night than 


uſual ; 
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uſual; and this morning finds himſelf much 
better. — 20th, Breathing continues eaſier; 
cough much leſs frequent, and quantity of 
expectoration diminiſhed. Has flept for 
| ſome nights paſt comfortably ; pulſe $6. 
Modified air continues to produce conſi- 
derable vertigo.—29th, Continues uniformly 
to recover; his cough is very trifling, and 
he expectorates better; his ſtrength is ſo 
much improved, that he can uſe conſider- 
able exerciſe without inconvenience. Sleeps 
uniformly well.—He returns to his work 
to-morrow, but for the preſent is to work 
within doors. He is of opinion that he is 
in every reſpect equal to the undertaking. 


Casz IV. 
Related by the ſame. 


J. T. æt. 40. has for two years paſt been 
affected, during the winter and ſpring 
months, with cough and expectoration, and 
at times with pains in his breaſt, accom- 
panied with flight dyſpnea. Theſe ſymp- 


toms, 
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toms, in general, left him during the ſum- 
mer months, and never at any time aroſe to 
ſuch a degree as to prevent him from fol- 
lowing his uſual occupation. In the begin- 
ning of October laſt he was ſeized with pain 
on his fide, cough, dyſpnœa, and after ſome 
time with copious expectoration. He ap- 
| plied for my advice in the beginning of 
November. At that time he had an almoſt 
inceſſant cough, attended with copious ex- 
pectoration; he complained of a ſenſe of 
_ tightneſs acroſs his thorax, and much dyſ- 
pnœa on the ſlighteſt exertion ; his pulſe 
was 1n general from 110 to 120, his nights 
were reſtleſs, and attended with profuſe per- 
ſpirations, his body was irregular, his ap- 
petite much impaired, his frame much 
emaciated. I ordered for him, at different 
times, emetics, ſquills, ammoniacum, bliſ- 
ters, &c. but from none of them did he de- 
rive more than a very temporary relief.— 
November 27th, he began the uſe of the 
hydrocarbonate; I directed him at firſt to 
inhale a mixture containing a,quart and a 
half of this pens of factitious air, and 


nineteen 


4 
* 
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nineteen of atmoſpheric air. This quantity 
he uſed in about twenty minutes, breathing 
it for twenty ſeconds together, and then 
reſting for one, two, or three minutes, ac- 
cording to the degree of vertigo produced. 
—28th, The vertigo produced by yeſterday's 
inhalation was very ſevere, and returned at 
intervals during the evening. He has paſſed 
a much better night than uſual, and ſays 
that the dyſpnœa and ſenſe of ſtricture on 
the thorax are much relieved, The quantity 
of hydrocarbonate diminiſhed to one quart, 
diluted as above.—3oth, Cough much re- 
lieved, ſenſe of ſtricture gone, dyſpnea leſs 
_ troubleſome on motion, has had better h 
nights, and his perſpirations are leſs pro- 
fuſe; pulſe 106, appetite rather better, 
December 7th, Cough evidently better, ex- 
pectoration conſiderably diminiſhed, pulſe 
95, body for ſome days paſt regular; breath- 
ing ſo much improved that he can with 
eaſe walk up ſtairs to his chamber and un- 
dreſs himſelf, without return of diſpncea, 
which he could not before accompliſh with- 
out the greateſt difficulty; ſleeps better than 
| he 


/ 
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he has done for months paſt, perſpiratiors | 
entirely left him, appetite mended.—1 5th, 
Continues to recover in every teſpect, has 
at times ſome return of tightneſs on his 
breaſt, but which is uniformly relieved or 
completely carried off by the hydrocarbo- 
nate. His countenance is evidently altered 
for the better, and he is of opinion that his 
ſtrength returns. Notwithſtanding that 
the modified air ſtill continues to produce 
conſiderable vertigo, I increaſed the quan- 
tity to two quarts, diluted as before. —27th, 
| Cough very much relieved, expectorated 
matter reduced to one-third of its former 
quantity, pulſe from 84 to go. He has 
evidently acquired fleſh, and he is of opinion 
that his ſtrength continues to improve.— 
January 6th, 1795, Cough rather more fre- 
quent, and attended with ſome degree of 
diſpnœa. On account of the ſeverity of the 
weather, which evidently affects him, I or- 
dered him not to ſtir from home. At this 
time he began to breathe the modified air, 
of the ſtrength directed above, twice a day. 


3 Cough relieved, quantity of expec- 
55 _— torated 
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torated matter much the ſame as reported | 
on the 27th ult.; in other reſpects the 

ſame. February iſt, On account of the 
unuſual ſeverity of the weather, no advance 
has been made ſince laſt report. Cough 
more variable, and at times attended with 
ſome degree of diſpnœa, expectorated matter 
increaſed, he does not, however, emaciate. : 
—12th, Cough much abated, quantity of 
expectoration reduced to one-fifth of its 
former quantity, his ſtrength is ſo much 
recruited that it is with difficulty I can re- 
ſtrain him from returning to his occupation, 
In every reſpect he is much better.—March 
iſt, continues to gain ſtrength, cough leſs 
frequent, and expectoration ſtill diminiſhing 3 
in quantity, appetite good, ſleeps well. As ; 
I could not prevail with him to remain 
longer at home, I adviſed him, before he 
returned to his uſual occupation, to walk 
out a little daily. 


He complied with my advice, an 7 R 
tinued to gain ground till the gth of that 
5 month, when in the evening he was ſeized 

M with 
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with the uſual ſymptoms of the influenza, 
an epidemic catarrhal infection, which at 
that time prevailed much in this place. The 
febrile ſymptoms ran high, and were at- 
tended by frequent cough and conſiderable 
pain on his ſide ; he complained alſo of 
ſevere head- ach, and unuſual langour ; he 
was thirſty ; his tongue was white, and his 
pulſe 110.—March 1 5th, febrile ſymptoms 
continue; cough frequent, but now at- 
tended with increaſed expectoration; pain 
of his fide leſs ſevere ; conſiderable diſpnœa 
on the ſlighteſt motion; pulſe 115, ſmall 
and weak. Until this attack he inhaled 
twice daily a gallon of hydrocarbonate, di- 
luted with four times the quantity of atmo- 
ſpheric air, but, as his ſtrength waſted, it 
was found neceſſary to leſſen the quantity to 
one quart diluted as above.—March 2oth, 
pain of his fide ſomething eaſier, but his. 
cough is increaſed in frequency, and his ex- 
pectoration more copious. Reſtleſs nights; 
no appetite; ſtrength ſo much impaired 
that, for the laſt four days, he has not been 
able to inhale the modified air; pulſe 120. 

| | I directed 
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J directed a warm ſtimulating plaiſter to be 
applied to his ſide, and five drops of tinctura 

opii to be given every four hours. Marcli 

28th, pain of his ſide gone, but his other 
ſymptoms continue; bowels regular; has 
had better nights, but his ſleep has been at- 
tended with profuſe perſpirations ; the tinc- 

tura opii was omitted, and he was di- 
rected to take at nearly the ſame intervals a 
ſmall glaſs full of port wine. — April 1 5th, 

complaints continue without material altera- 

tion. From this date he re-commenced the 
uſe of the hydrocarbonate, beginning witk 
it of the ſtrength of one pint to ſixteen 
quarts of common air.— April 25th, at firſt 
the modified air occaſioned conſiderable ver- 
tigo, but he ſoon became ſo much habitu- 
ated to its operation that the quantity was 
increaſed to one, and afterwards to two, 
quarts. His perſpirations have abated, his 
cough has been leſs urgent, the quantity of 
his expectoration has diminiſhed, and the 
diſpnœa, with which he has for ſome time 
paſt been troubled on the ſlighteſt motion, 
is greatly alleviate. = 
M MARCH 
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 Maxcu LA Since the laſt report he has ex- 


perienced conũderable amendment, pulſe. 


98. The quantity of hydrocarbonate was 


further increaſed to a gallon, diluted with 


four times that quantity of atmoſpheric air. 


May 1 5th, he. has continued to recover ſo 


much in every reſpect, that yeſterday he 
was able to walk fourteen miles into the 


f 


FROM this time 1 did not ſee ; © till 
the middle of June, when he returned to 
this place with an intention to follow his 
uſual occupation. He was in every particu- 


ar ſo much better, that he ſeemed to have 
| recovered his health completely. I adviſed 


him, however, to the contrary, to which he 
conſented, and he has ſince been occupied in 


hay-making, and more lately in reaping. I 1 
ſaw him a few days ago; he cannot be ſaid 


either to cough or expectorate, except in 
the morning, and then in the moſt trifling | 
degree, and his ſtrength is ſo completely 


reſtored, that he has been earning wages 


equal to thoſe of the ſtouteſt of his fellow- 


| labourers, 


| > 


—— 2 [ E—ä—— oat > 
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: 1abourers, with both eaſe to himſelf and 
fatisfaction to his cr One 


CASE V. 
Related oy Dr. W. Pearſon. 


ELIZABETH VYSE, aged 27, having 
been ſeized at the end of autumn with 
cough, fever, and ſpitting of blood, applied 
at the hoſpital for relief, and came under 
my care laſt October. She informed me 
ſhe had been ſubject to a cough for three 
winters. She had a quick and ſmall pulſe, 
fluſhed cheeks, dyſpnea, pain on the "ide, 
conſtant cough attended with copious ex- 
pectoration, and night-ſweats. She was 
very feeble and much emaciated. The hæ- 
moptoe was ſoon removed by the medicines 
commonly preſcribed in ſuch caſes ; but the 
ſymptoms continued. I therefore ordered 
her, on the 12th of November, to breathe 
the vapour of vitriolic æther, impregnated 
with extract of cicuta two or three times a 
day. On the 19th, when I ſaw her again, 
the informed me that ſhe had obtained great 

NM ͤ 
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relief from the æther vapour, having much 
leſs tightneſs acroſs the cheſt, and leſs pain 
of the fide. She ſaid ſhe was ſomewhat 
giddy after every inhalation. December 
the 3d, leſs fever, leſs cough, and con- 
ſiderably better in every reſpect. Has found 
more benefit (to uſe her own words) from 
the æther application than from any thing 
elſe. December 1oth, cough and other 


complaints ſo ſlight, that ſhe fays ſhe does 


not require any more medicines. 


N. B. During the uſe of æther vapour, 
ſhe took a decoction of Peruvian bark and 


ſarſaparilla, and pills compoſed of extract of 


cicuta and rhubarb. 


CASE VI. 
Related by Mr. Barr. Birmingham, October 9, 
17 


Mx. BARROR, of 5 


wood, being in this town on a viſit to a 
friend in the ſpring of 1793, was ſeized 


with an highly inflammatory fever, attended 
with 
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with a violent pain of the ſide. This fever 


was followed by a dry tickling cough, a 


ſenſe of tightneſs in breathing, much lan- 


guor, and a great degree of reſtleſſneſs and 


anxiety. His bowels felt full, tenſe, and 


uneaſy; his pulſe intermitted ; and he com- 
plained that his urine, though nearly in the 
uſual quantity, did not flow freely, and that 


he had always the ſenſation of not ha! ing 


evacuated the whole. Bliſters, boluſſes of 
triturated mercury, and a decoction firſt of 
Peruvian, and afterwards of Anguſtra, bark 


were preſcribed. He was relieved by theſe _ 
medicines, but he neither recovered his 


ſtrength nor his ſpirits. In this ſituatien 


nearly he paſſed the remainder of the year 


in the country; in the ſpring of 1794 he 
came to Birmingham again, with all the 
ſymptoms of his diſorder increaſed, particu- 
larly the oppreſſion in breathing. He could 
neither lie down in bed with comfort, nor 
aſcend the ſmalleſt aclivity without the 
greateſt uneaſineſs. His urine was dimi- 
niſhed in quantity, and voided with diffi- 
culty. A decoction of Seneka root, and 


M 4 ſmall 
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ſmall doſes of Digitalis: were directed and 
continued for two or three weeks; but they 
rather ſeemed to amuſe than relieve him. 
He called on me again laſt April, and teld 
me that all medicines had loſt the power 
of relieving him, that his breathing was 
now more generally difficult, that his urine 
was very ſcanty, and that his appetite was 
entirely gone. I preſcribed the Digitalis 
with a itter infuſion. He went into the 
country and continued theſe medicines for 
ſome time. Towards the end of July he called 
upon me again— but, alas! how changed! 
His face was now become pale and ema- 
ciated, his eyes ſtared as if taking a laſt 
conſcious view of their object; which laſt 
circumſtance much alarmed his friends— 
His legs were ſwelled to ſuch a degree that 
the ſkin was become much inflamed, and in 
danger of burſting. He had a continual 
teneſmus, and made very little urine ; he 
could. not endure an horizontal poſture for 
a moment, but was under the neceſſity of 
being bolſtered upright in bed through the 
night; even then he dept little, and that 
little 


Facririous Alxs. 169 
little was diſturbed and unrefreſhing, for he 
frequently ſtarted from his ſleep under an 
impreſſion of inſtant ſuffocation. 

HavinGs ſeen an account of the happy 
relief Sir William Chambers had expe- 
rienced from oxygen in a ſimilar ſituation, 
I wrote to my patient, and adviſed the 
adoption of the pneumatic plan. 1 did this, 


I confeſs, in the preſent inſtance, with little 


hope of advantage; but as the moſt power- 
ful medicines had produced no ſalutary ef- 
fect, I felt it my duty to him, as well as to 
the cauſe of humanity, to urge this com- 
pliance. I procured him a reading of the 
caſe, and the ſimilarity of the circumſtances 


was ſo ſtriking, that he agreed to place 


himſelf immediately under my care. 


Ax arrived here on the 12th of Auguſt, 
and began to inſpire the factitious air on the 
13th. I directed one quart of oxygen 
mixed with nineteen of atmoſpheric air, to 
be inhaled every day; but as the ſymptoms 

were become extremely urgent, I thought 

| 4 I it 


| 
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it right to join the uſe of thoſe active medi- 
cines that I had preſcribed for him before. 
Accordingly I directed him to take half a 
grain of Digitalis in ſubſtance, every even- 
ing, and four ounces of a decoction of An- 
guſtra bark in the courſe of each day. On 
the third night after inſpiring he found 
himſelf more compoſed, he could remain 
longer in one poſture, and the ſtartings, 
during ſleep, ſeemed both leſs frequent and 
leſs violent. Every night he was ſenſible 
of amendment ; in ten days he could bear 
the removal of ſeveral of the pillows that 
bolſtered him up in bed; and he could ſleep 
for three or four hours without one ſtarting 
fit. The ſwelling of his legs too began now 
to ſubſide; the teneſmus was entirely re- 
moved; the quantity of urine was much 
increaſed, and he could walk up ſtairs with 
much eaſe ; his appetite and cheerfulneſs 
began to return, and the pale face of diſeaſe 

to give place to the florid countenance of 


| Health. In the courfe of the ſecond week 


J had gradually increaſed the quantity of 
oxygen to two quarts a day, diluted as be- 
| | foro. 
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fore. In four weeks from his beginning to 
inſpire the vital air, not a veſtige of the 
diſorder remained, except weakneſs; he 
could lay his head as low in bed as when in 
perfect health, and ſleap the whole night; 
no ſwellingiof the legs rQuained ; no difi® 
culty of breathing upon ordinary exertion ;z 
and every function was performed with re- 
gularity and eaſe. He then went home 
provided with a pneumatic apparatus, and 
directions how to uſe it, and laid aſide the 
uſe of all medicines except a laxative pill 
occaſionally. He paſſed through this town 
yeſterday in perfect health. His ſtrength, 
agility, and vivacity, are greater than in 
moſt men of his age (60). 


CAS E VII. 


Related by Dr. Alderſin.— Hull, June «th, 
1795s 


MISS , aged 16, had all the ſymp- 
toms of approaching phthiſis, cold tremors 
about twelve o'clock ; fever, heat, and fluſh- | 


ing 
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ing every afternoon, pulſe 120, counte- 
nance uncommonly florid, breathing rather 
difficult, cough ſevere, accompanied with 
expectoration; as ſeveral of her family had 
died of conſumptign, there could be little 
oubt of the tengency of theſe ſymptoms; 
and after finding nitre, ſpermaceti, vomits, 
&c. to have no good effect, I adviſed the 
inhalation of hydrogen air. She therefore 
daily inhaled a quart of pure hydrogen 
from water, by every now and then taking 
an inſpiration at the mouth- piece of the 
tunnel. It frequently occaſioned nauſea 
and even vomiting. The pulſe fell, the 
fluſhings and fever ſubſided, and the whole 
train of phthiſical ſymptoms left her, but 
at the expence of her fine florid colour, her 
countenance having ever ſince been of a 
darker tint than before ſhe was ill. 


TAs E 
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CASE VIII. 


R elated by Mr. Barr — Birmingham, 1 455 
March 1795. 


ABOUT four months ag0, a gentle 5 
man of this neighbourhood applied to me 
for advice in the management of a ſcro- 
phulous ulcer of conſiderable extent. He 
had tried various remedies, but had derived | 
no laſting advantage from any of them. 
When I firſt viſited him he was worn 
down by a long courſe of night-watching. 
The deep-ſeated pain of the arm was ſo 
conſtant and ſevere, that it had in great 
meaſure deprived him of ſleep. His coun- 


tenance was pale and ſickly ; his limbs b 
were continually afflicted with aching pains; 


every exertion, even the moſt gentle, ſeem- 
ed beyond the meaſure of his ſtrength, for 


his body had loſt much of its active power, 


and his mind much of its wonted energy. 
The diſcharge from the ulcer was copious, 


thin, bloody, and corroſive; and beſides, the 


Whole 
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whole ſurface of the ſore was ſo exceedingly 
irritable, that the mildeſt dreſſings, applied 
in the gentleſt manner, produced very ſe- 
vere and laſting pain. During the firſt fix 
weeks of my attendance, he regularly took 
as much Peruvian bark in ſubſtance as his 
ſtomach and bowels could bear m_ the 
ulcer was dreſſed with various emollient, 
ſedative, and aſtringent applications, but 
without any permanent advantage. I then 
recommended a trial of oxygen air, which 
was readily complied with. He began by 
inſpiring four ale quarts diluted with ſix- 
teen of atmoſpheric air twice a day, and 
gradually increaſed the quantity of oxygen 
to a cubic foot and a half in the day; by 
purſuing this plan for about a month, his 
health was wonderfully improved, but the 

ulcer ſhewed no diſpobtion to heal. The 
deep-ſeated pain was now entirely removed, 
but in the ſpace of a few days more he 
complained of a burning ſenſation over the 
whole ſurface of the fore, ſimilar to the 
pain ariſing from eriſepelatous inflamma- 
tion. This unpleaſant ſenſation firſt com- 
menced 
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menced after inſpiring the whole quantity 
of oxygen in the ſpace of two hours, which 
before had been taken in equally divided 
portions morning and evening. We ſtill 
purſued our plan, thinking that this new 
pain might be owing to ſome accidental cir- 
cumſtance, and that it would ſoon paſs 
away. But it every day continued to in- 
_ creaſe, and the ulcer began to ſpread wider 
and wider. The edges became thick, and 
were turned outwards, and the diſcharge be- 
came more thin and acrid. 


Is this ſituation a local application ſeem- 
ed proper. I wiſhed to have applied hydro- 
carbonate externally to the ulcer, but this, 
from ſome circumſtance of the caſe, was not 
practicable. I then thought to moderate 
the ſtimulus of the oxygen by a mixture of 
hydrocarbonate, which Mr. Watt told me 
would occaſion no chemical change in the 
two airs. Accordingly a mixture of three 
parts of oxygen, and one of hydrocarbonate, 
vas preſcribed. Four quarts of this mixed 
air were added to about ſixteen of atmoſphe- 

N ric, 
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: ric, and this quantity inſpired morning and 
1 evening: In leſs than a week the burning : 
ſenfation was much diminiſhed, and the ul- 
cer put on a'more healing appearance. The 
mixed air was then ineteaſed to five quarts, 
and uſed as before, which produced an in- 
creaſe of all the pleaſant ſymptoms. After 
| 2 few days trial of this proportion of the 
mixed air ſix quarts were preſcribed, This 
is the quantity now infpired morning and 
evening. 


- Mr friend, at preſent, enjoys good health 
and a good appetite, and feels himſelf as 
ſtrong as at any former period of his life. 
The ulcer is now reduced to leſs than half 
its original fize, and healing rapidly. There 
is neither ſuperficial nor deep-ſeated pain re- 
maining, and the action of the contiguous | 
muſcles is free and eaſy. 
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Casz I 
* Related by Dr. Redfearn, Lynn, Norfolk; 
= June 26, 1795. 
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Ma. BR. F-—- *t.. 24, 0 4 florid com- 
| plex1on, narrow cheſt, prominent ſhoulders, 
ſmooth ſkin, and of a delicate ſlender form, 
has been afflicted with hæmoptyſis about 
two years and a half, attended with dyſ- 
pncea, cough, a difagreeable ſenſe of burn- 
ing in the cheſt, and expectoration of a pu- 
rulent nature. Pulſe about 100, and inva- 
riably accelerated by the hydrocarbonate air. 
The hectic fever was not completely form- 
ed, but he had at times a ſenſe of chillineſs 
in the day-time, with heat towards the 
evening. He began by taking ene quart of 
hydrocarbonate, diluted with twenty-one 
quarts of atmoſpheric air, once a day. From 
this mixture he experienced much vertigo 
during its inhalation, and two hours after 
dinner he ſuddenly became vertiginous, 
from which, however, he ſoon recovered, 


N although 
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although a violent head-ach remained dur- 
ing the reſt of the evening, 


Tur fallowing days he only inhaled one 


pint of hydrocarbonate mixed with twenty 


quarts of common air, once a day, which 


generally affected him with ſome flight 


_ vertigo and tightneſs over his forehead ; the 


hydrocarbonate was increaſed gradually to 
two quarts or more at one doſe, but I find 
it always neceſſary to begin with the ori- 
ginal doſe, where the air has ben recently 


| generated. 


My patient has been perſevering in this 
plan about three months, and has had no 
return of the hemorrhage ; his cough and 
expectoration are very much diminiſhed ; 
ſometimes he does not expectorate more 
than one table-ſpoonful in the ſpace of 


three days; he has alſo never experienced 


any of the diſtreſſing heats in his cheſt, 


which haraſſed him before the admini- 


tration of the air; his dyſpncea is perfectly 


reinoved; he can ride v pon horſeback twelve 
miles 


Facririous Als. 1579 
miles without feeling much fatigue; his 
appetite is very good, and he ſleeps well; 
pulſe 80; he ſays he thinks his health is 
0 eſtabliſhed. 


CASE X. 


N. 


IN PR month of June 1797, a lady be= 
gan the uſe of vital air, for an entire loſs of 
voice, which misfortune ſhe had ſuſtained 
about three years. Her conſtitution was 
extremely nervous; had been the greateſt 
part of her life ſubject to deplorable ſpaſ- 
modic affections, particularly in the organs 
of reſpiration, on any trifling exertions of 
exerciſe, or in a confined atmoſphere ; ſhe 
had been long habituated to an uncommon 
quantity of opium, to ſuſpend the frequency 
and violence of her attacks, and many 
means had been tried in vain to diminiſh ' 
materially: the quantity ſhe found neceſlary 
for her ſapport. 


gun 3 the uſe of the vital air 
under the diſadvantage of remaining in 
„ ED. London 
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London during the ſummer, a circumſtance 
which was likely to be attended with great 
aggravation of her complaints, being con- 
trary to her uſual practice, and, in fact, ſhe 
had already begun to experience extraordi- 
nary ſymptoms of debility from the at- 
tempt. . 


ABouT three quarts of oxygen, with 
twelve quarts of common air, were admini- 
ſtered daily for about a fortnight, the effect 
of which was, that a ſlight degree of tight- 
neſs about her cheſt came on ſoon after the 
inhalation of the air, and generally went off 
in five or eight minutes time; the pulſe 
was likewiſe rendered fuller though not 
more frequent, and the nights were often 
attended with a ſort of reſtleſſneſs. In con- 
ſequence of this laſt effet it was judged 
proper to diminiſh the quantity of oxygen 
air, and accordingly it was found, after re- 
peated augmentations and diminutions of 
the doſe, that about one quart or three pints 

of oxygen air, with about twelve quarts of 
common air, was the proportion of the 
: aerial 
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aerial fluids, which ſeemed to agree beſt 
with her conſtitution. This application 
was perſiſted in for upwards of five months, 

excepting ſome ſlight intermiſſions of a day 
or two occaſionally, and it produced the 
moſt ſalutary effects. The whole habit of 
body began to be improved in about a 
month after the commencement of the ap- 
plication. The ſhortneſs of breath va- 
niſhed gradually, as alſo the ſymptoms of 
debility. Her aſpe& became healthy, and 

the voice improved by flow degrees, fo 
that by the end of October its tone was be- 
come fully equal to what it uſed to be pre- 
viouſly to the illneſs. In ſhort, this lady 
now enjoys a better ſtate of health than ſhe 
has experienced for many years, 


A REMARKABLE circumſtance was ob- 
ſerved in this caſe with reſpect to the effect 
of opium, which is, that from long habit ſhe 
had accuſtomed herſelf to take an extraor- 
dinary quantity of opium daily, in order to 
ſuſtain her uſual exertions of the day; for, 

in fact, the opium produced in her rather a 
N 3 | ſerenity 


182 een PROPERTIES of 


ſerenity of ſpirits than drowſineſs ; but af- 
ter having inhaled the oxygen air for a few 
days, ſhe found that ſhe could do with leſs 
opium, and in proceſs of time ſhe further 
obſerved, that the opium, inilead of ſup- 
porting, diſcompoſed her fo much as to 
oblige her to diminiſh the quantity of it toa 
very ſmall part of what ſhe had been ac- 
cuſtomed to take before the uſe of the OX= 
ygen air. 


CASE XI. 


Related FO Mr. Hey, m a Letter to Dr. 
| Prieſtley. 


January 3th, Mx. LIGHTBOWNE, a 
young gentleman who lives with me, was 
ſeized with a fever, which, after continu- 
ing about ten days, began to be attended 
with thoſe ſymptoms that indicate a pu- 
treſcent ſtate of the fluids 


18th. His tongue was black in the 
morning when I firſt viſited him, but the 
: blackneſs 
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blackneſs went off in the day-time upon 
drinking; he had begun to doze much the 


preceding day, and now he took little no- 
tice of thoſe that were about him; his 
belly was looſe, and had been ſo for ſome 


days; his pulſe beat 110 ſtrokes in a mi- 


nute, and was rather low; he was ordered 
to take twenty-five grains of Peruvian bark 
with five of tormentill-root in powder every 
four hours, and to uſe red wine and water, 
cold, as his common drink. 


19th. I was called to viſit him early in 
the morning, on account of a bleeding at 
the noſe which had come on; he loſt about 
eight ounces of blood, which was of a looſe 
texture; the hæmorrhage was ſuppreſſed, 
though not without ſome difficulty, by 
means of tents made of ſoft lint dipped in 
cold water ſtrongly impregnated with tinc=- 
ture of iron, which were introduced within 
the noſtrils quite through to their poſterior 
apertures, a method which has never yet 
failed me in like caſes. His tongue was 
now covered with a thick black pellicle, 
Wy. which 
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which was not diminiſhed by drinking; his 
| teeth were furred with the ſame kind of 
ſordid matter, and even the roof of his 
mouth and fauces were not free from it; his 
looſeneſs and ſtupor continued, and he was 
almoſt inceſſantly muttering to himſelf ; he 
took this day a ſcruple of the Peruvian bark 
with ten grains of tormentill every two or 
three hours; a ſtarch clyſter, containing a 
drachm of the compound powder of bole, 
without opium, was given morning and 
evening; a window was ſet open in his 
room, though it was a ſevere froſt, and 
the floor was fenen ſprinkled with vi- 
negar. | 


20th, Hz continued nearly in the ſame 
ſtate ; when rouſed from his dozing, he ge- 
nerally gave a ſenſible anſwer to the queſ- 
tions aſked him, but be immediately re- 
lapſed,* and repeated his muttering. His 
{kin was dry and harſh, but without pere- 
chig. He ſometimes voided his urine and 
faces into the bed, but generally had ſenſe 
Enough to alk for the bed- pan. As he now 

nauſeated 
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nauſeated the bark in ſubſtance, it was ex- 
changed for Huxham's tincture, of which 


he took a table- ſpoonful every two hours in 
a cup full of cold water; he drank ſome- 
times a little of the tincture of roſes, but his 
common liquors were red wine and water, 
or rice-water and brandy acidulated with 
elixir of vitriol; before drinking he was 


commonly requeſted to rinſe his mouth 
with water, to which a little honey and vi- 


negar had been added. His looſeneſs rather 
increaſed, and the ſtools were watery, black, 
and fœtid; it was judged neceſſary to mo- 

derate this diſcharge, which ſeemed to ſink 
him, by mixing a drachm of the 7heriaca 
andromachi, with each clyſter. 


21ſt, THE ſame putrid ſymptoms re- 
maiged, and a /ubſultus tendinum came on; 


his ſtools were more fœtid, and remarkably 
hot; the medicine and clyſters were re- 


peated. 


REFLECTING upon the diſagreeable ne- 
ceſſity we ſeemed to lie under of confining 


this 
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this putrid matter in che inteſtines; leſt the 
_ evacuation ſhould deſtroy the vis vitæ be- 
fore there was time to correct its bad qua- 
lity, and overcome its bad effects, by the 
means we were uſing, I conſidered that, 
if this putrid ferment could be more im- 
mediately corrected, a ſtop would probably 
be put to the flux, which feemed to arife 
from, or at leaſt to be increaſed by it, and 
the /omes of the diſeaſe, would likewiſe be 
in a great meaſure removed: I thought no- 
thing was ſo likely to effect this as the in- 
troduction of fixed air into the alimentary 
canal, which, from the experiments of Dr. 
Macbride, and thoſe you have made ſince 
His publication, appears to be the moſt 
powerful corrector of putrefaction hitherto 
known. I recollected what you had re- 
commended to me as deſerving to be tried 
in putrid diſcaſes; I mean the injection of 
this kind of air by way of clyſter, and judg- 
ed that in the preſent caſe ſuch a method 
was clearly indicated. 


THE next morning J mentioned my re- 
flections to Dr. Hird and Dr. Crowther, 
who 
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who kindly attended this young gentleman 
at my requeſt, and propoſed the following 
method of treatment, which, with their ap- 


_ probation, was immediately entered upon. 


We firſt gave him five grains of ipecacu- 
anha, to evacuate, in the moſt eaſy manner, 
part of the putrid colluvies; he was then 
allowed to drink freely of briſk orange- 


wine, which contained a good deal of fixed 


air, yet had not loſt its ſweetneſs. The 
tincture of bark was continued as before, 
and the water, which he drank along with 


it, was impregnated with fixed air from the 


_ atmoſphere of a large vat of fermenting 
wort, in the manner I had learned from 
you. Inſtead of the aſtringent clyſter, air 
alone was injected, collected from a fer- 
menting mixture of chalk and oil of vi- 
triol : he drank a bottle of orange-wine in 
the courſe of this day, but refuſed any other 
liquor, except water and his medicine ; two 
bladders full of fixed air were thrown up in 
the afternoon, 
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23d, His ſtools were leſs frequent ; their 
heat likewiſe, and peculiar fætor, were con- 
fiderably diminiſhed ; his muttering was 
much abated, and the /ub/altus tendinum had 
left him. Finding that part of the air was 
rejected when giwen with a bladder in the 


uſual way, I contrived a method of injecting 
it which was not ſo liable to this inconve- 


nience. I took the flexible tube of that in- 
ſtrument which is uſed for throwing up the 
fume of tobacco, and tied a ſmall bladder 


to the end of it that is connected with the 


box made for receiving the tobacco, which 


I had previouſly taken off from the tube; 
1 then put ſome bits of chalk into a fix- 


Ounce phial until it was half filled; upon 
theſe J poured ſuch a quantity of oil of vi- 
trio] as I though capable of ſaturating the 


Chalk, and immediately tied the bladder, 


which I had fixed to the tube, round the 
neck of the phial; the clyſter-pipe, which 


was faſtened to the other end of the tube, 


was introduced into the anus before: the 
oil of vitriol was poured upon the chalk. 


| By this method the air paſſed gradually into 


the 


FacrITIOuSs Al RS. 189 
the inteſtines as it was generated, the re- 
jection of it was in a great meaſure prevent- 
ed, and the inconvenience of keeping the 


patient uncovered during the operation Was 
avoided. 


A2 ath, H was ſo much better that there 

ſeemed to be no neceſſity for repeating the 
_ clyſters; the other means were continued. 
The window of his room was now kept 


\ 


25th, ALL the ſymptoms of putreſcency 
had left him ; his tongue and teeth were 
clean; there remained no unnatural black- 
neſs or {tor in the ſtools, which had now 
regained their proper conſiſtence; his doz- 
ing and muttering were gone off, and the 
diſagreeable odour of his breath and per- 
ſpiration was no longer perceived. He 
took nouriſhment to-day with pleaſure, 


and, in the afternoon, ſat up an n hour in his 
chair. | 


His 
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His fever, however, did not immediately 


leave him; but this we attributed to his 


having caught cold from being incauti- 
ouſly uncovered when the window was 
open, and the weather extremely ſevere 
for a cough, which had troubled him in 
fome degree, from the beginning, increaſed, 
and he became likewiſe very hoarſe for ſe- 
veral days, his pulſe at the fame time 
growing quicker ; but theſe complaints alſo 
went off, and he recovered, without any 
return of the bad ſymptoms above-men- 
tioned. 


Casze KT 
Related by Dr. Thomas e 


ELIZABETH GRUNDY, aged ſeven- 
teen, was attacked, on the 1oth of Decem- 
ber, with the uſual ſymptoms of a conti- 
nued fever. The common method of cure 
was purſued, but the diſeaſe increaſed, and 


ſoon aſſumed a putrid type. 


On the 23d, I found her in a conſtant 
delirium, with a ſubſultus tendinum. Her 
6 2 {kin 
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ſein was hot and dry, her tongue black, her 


thirſt immoderate, and ſtools frequent, ex- 
tremely offenfive, and for the moſt part in- 
voluntary. Her pulſe beat 130 ſtrokes in a | 
minute; ſhe doſed much, and was very 
deaf. I directed wine to be adminiſtered 
freely; a bliſter to be applied to her back; 
the pediluvium to be uſed ſeveral times in 
the day, and fixed air to be injected under 
the form of a clyſter every two hours. The 
next day her ſtools were leſs frequent, had 
loſt their fœtor, and were no longer diſ- 
charged involuntarily; her pulſe was re- 
duced to 110 ſtrokes in the minute, and 
her delirium was much abated. Directions 
were given to repeat the clyſters, and to 
ſupply the patient liberally with wine. 
Theſe means were aſſiduouſly purſued ſeve- 
ral days, and the young woman was ſo re- 
cruited by the 28th, that the injections were 
diſcontinued. She was now quite rational, 
and not averſe to medicine. A decoction of 
Peruvian bark was therefore preſcribed, by 
the uſe of which ſhe ſpeedily recovered her 
health. 


CASES 


192 MEDICINAL PROPERTIES of 


CASE XIII. 


Communicated by an intelligent Gentleman in 


the Weſt of this Iſland. 


A YOUNG lady of 18, the daughter 
of a neighbour of mine, had been long indiſ- 
poſed. with a ſort of diſorder which the 
medical gentlemen of the neighbourhood 
could neither properly define, nor in the leaſt 
relieve. The origin of this indiſpoſition is 
attributed to a violent cold, which this 
young lady caught about two years ago at 
a ball; for ſince that time ſhe had never 
enjoyed her health, and, in ſpite of all 
medicines, ſhe rather loſt ground by flow 
degrees than ſhewed any appearance of 
amendment. 'The ſymptoms, as nearly as I 
can deſcribe them, were as follows : 


SHE had loſt all colour from her ſace and 
hands, had a remarkably keen appetite, and 
cat much more than other perſons of her 
age are wont to do ; but this food gave her 
neither ſtrength nor increment, and ſhe 
2 conſtantly 
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; conſtantly complained of wearineſs, refuſing 
to take any ſort of exerciſe. At night ſhe 
frequently had a flight fever, which termi- 
nated by the morning with an head-ach'; 
but this fever did not come on every night, 
nor did it' ſeem to follow any determinate 
period. She perſpired profuſely every night, 
and even in the day-time the leaſt exertion 
would throw her into a profuſe perſpira- 
tion. She had tried bark, ſteel medicines, 


mineral waters, flight emetics, rhubarb, 
&c. but all in vain. | | 


In this ſtate of £ thing I firſt took the 
liberty of recommending the uſe of the 
vital air, or oxygen air, concerning which 
much has been ſaid of late, and to the 
phyſical properties of which 1 had two 
years ago been witneſs in a courſe of che- 
mical lectures, which J attended in Lon 
don. After ſeveral converſations with the 
father of the young lady on the ſubject, it 
was at laſt agreed to try the oxygen air, 
and I undertook to perform the e experiment 
with a few chemical' veffels which 1 0” 
pened to have by me. 
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Ox the tenth of April, 1797, I put eight 
ounces of nitre in a ſmall and luted green 
glaſs retort, and by expoſing the retort to 
a barely red heat, I obtained nearly two 
quarts meaſure of oxygen air, which, being 


mixed with about eight quarts of common 


air, was given to the young lady in an 
awkward manner; for it was introduced 
into an old glaſs receiver of an air pump, to 
the upper aperture of which a leathern tube 
was adapted, with a glaſs tube at the extre- 
mity of the leathern pipe, to which the pa- 
tient applied her mouth, &c. 


| Tur effect of this 3 was rather 
diſcouraging. The young lady felt a tight- 
neſs, as ſhe expreſſed it, about her head, for 


at leaſt three hours after the inhalation of 


the vital air, and was very reſtleſs at night, 
in coniequence of which ſhe could not be 


prevailed on to repeat the inhalation for ſeve- 


ral days. At laſt, finding that no other bad 
conſequence had been produced by it, ſhe 


_conlented to make another trial, which was 
9 managed nearly in the ſame manner; but it 


. I» 4 , 4 
1 by * j 
, 4 1 - , 
” * - 
* * 


8. 


Facrrriovs an 195 


was tend with much leſs tightneſs about 
her head, though with an equal degree of 
reftleſsneſs at night; notwithſtanding which 
a third attempt was made on the following 
day, and the operation was again repeated 
after an interval of one day. 


ALL those waa 6 were more or - le attend- 
ed with the like effects as the firſt ; yet our 
patient thought that, notwithſtanding the 
reſtleſs nights which ſhe had paſſed, her 
ſtrength ſcemed to be in ſome meaſure im- 
proved, which encouraged us all to follow | 
the application ; and in order to avoid both 
trouble and expence as much as poſſible, we 
procured one of Mr. Watt's apparatuſes 
from Birmingham, and ſome good man- 
ganeſe from Devonſhire, with which we be- 
gan to work in a large and more expedi- 
tious way. 
WIN found that Mr. Watt $ apparatus re- 
quires a nicety of management, without 
| which one may do more harm than good. 
In the firſt trial of this apparatus we got, 
* OS _ inſtead 
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inſtead of pure air, an exploſive elaſtic fluid; 
for on lowering a lighted match into a 


bottle full of it, the air took fire and ex- 


ploded. It was ſoon found that this inflam- 
mability was occaſioned by the moiſture 
which was contained in the manganeſe, in 


conſequence of which the manganeſe was 
made very dry for the ſubſequent trials, and 


thus we obtained abundance of oxygen air, 
which was freed from the carbonic acid air 
by walking 1 in lime water. 


BEING now in poſſeſſion of the proper 
materials, and having ſome expectation of 
ſucceſs, we began, on the 22d of May, to 


work aſſiduouſly and regularly; and I took 
care to note, every three or four days, all the 
circumſtances that ſeemed at all remarka 


ble. 


THREE pints of oxygen air and eight 
quarts of common air were adminiſtered 
daily, which conſtantly produced the tight- 
neſs of the head and the reſtleſſneſs at 
8 e ee e 
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© MAY the 28th, the young lady ſeemed 
to have gained ſtrength ;3 but complaining. 

much of the tightneſs of her head, the 
quantity of oxygen was diminiſhed to one 
quart, with eight quarts of common air, per 
day, which was continued until the roth of 
June,” by which time her ſtrength was un- 
queſtionably improved, and the perſpiration 
at night was conſiderably diminiſhed; but 
as a cough happened to come on, we inter- 
mitted the application of the vital air for a 
whole: week, after which, the cough hav- 
ing diſappeared, the inhalation of the air 
was recommenced, and continued as be- 


fore. 


By the beginning of July the good effects 
of our application were very conſiderable. 
The ſtrength of the young lady was ſuch as 
might be expected in a perſon of her time 
of life; the healthy colour was in great 
meaſure returned to her face and arms; the 


perſpiration at night was trifling, and ſhe 
ſeemed to acquire deſh. 


9 4 9 
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ON the 15th of Auguſt, the inhalation of. 
the diluted oxygen air was diſcontinued, 
finding that the young aa 8 bealth Was 
completely ane 


Cap XIV. 


A GENTLEMAN, 35 years of age, of 
a ſcorbutic habit, and ſubject to violent 
head-achs, was induced to try the artificial 
airs in December 1796, every other medi- 
cal application having proved ineffectual, 
and his health gradually declining. He was 
at firſt adviſed to try the diluted oxygen 
air, which he accordingly did, but after 
three days inhalation of this air, a conſidera- 
ble degree of inflammation on his lung: 
obliged him to deſiſt. . 


S ˖ rr oY 


Tur inflammation being ſubdued, he 
again inhaled the oxygen air, and a ſimilar 
effect took place, though this ſecond time 

the inflammation was not ſo conſiderable, 
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FinvinG, therefore, that the OXygen air 
was not fit for him, he was recommended to 


e drink 
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drink the water impregnated with carbonic 
acid gas, and to take ſome otheg medicines 


of a demulcent kind. By following this plan 


for about fix weeks, and by breathing the 


ſalubrious air of Devonſhire, his health im- 


proved to a certain degree; the ſcorbutic 
ſymptoms were reduced, and the head-achs 
were not quite ſo frequent as they uſed to 
be; but after this improvement, the con- 


tinuance of the above- mentioned medicines 
for full three months produced no other 


effect. 


1. 


 ConsIDERING that in this improved 
ſtate his conſtitution might, perhaps, bear 
the ſtimulus of the vital air better than it 


had done before, he was recommended to 


try that air again, but to take it in ſmaller 


| quantities. Accordingly he inhaled not 
more than one pint of it with about ſixteen 
pints of common air every day, which, not 
producing any inflammation upon his lungs, 
he continued for upwards of two months, 


at the end of which time his head-achs 
were quite vaniſhed, his digeſtion, which 
by 1 had 


33 Nn 1 ene r N 2 | ; 
4 * As + N Fig \ MN 9] abs ns RR * oven eee e Mee 4 
Fo l N A F »-,f wv » or * 4 * * & jd * * 2 x — 9 
E pu e n 2 7 23 ent Vl N 5008 8 * r . 8 > * 2 
I hy WE 5, : K 5 Þ — — Derr N 
— . 9 > * ä 
— * PEER. 4 


2 


7'$ 

$4 

ff 
3 
i | 
3 
i 
at 
W 
70 


" — 185 * N = 
my bas A = — 0 * 5 , 1 — 2 Po > ego? . i 
GT vo ty ee 2 ew f - b — — A — n 
* — ——— 


200 Mzpicix Al PROrERTIES ＋ 


had always been defective, was confiderably 


improved, and he reckoned ONES E 
wan, 1 


_ 


| IN WE account of 105 preceding caſes, 
the reader may obviouſly remark, that not 
one unſucceſsful caſe has been introduced ; 
on which it will be proper to mention, hat 
in ſo doing I did not mean to impreſs the 
reader s mind with an exaggerated idea of 
the power of factitious airs; but that my 


only meaning was, to render him better ac- 


quainted with the practical adminiſtration 
of the acrial fluids, which ſeemed more 


likely to be accompliſhed by. adducing 


examples, in which the practice was in 


ſome meaſure lanctioned by ſucceſs, than 
otherwiſe, | 


Wirn reſpeR to the eſtimate of the effi- 
cacy of factitious airs in different diſorders, 
my reader muſt conſult the preceding chap- 
ter; for I have expreſſed in it- the reſult, 
or what ſecmed to be the fair reſult of 

5 | all 
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all the caſes that have come to my notice; 
and of ſuch caſes the fe that are con- 


tained in the preceding Pages form a very 
| ſmall parts 11 


I WOULD not be underſtood to mean, that 
the application of the aerial fluids, in the 
caſes of the preſent chapter, 1 is to be con- 
fidered as the model of practical perfection, 
for in ſome of them the adminiſtration is 
evidently incorrect; but they certainly give 
a great inſight into the practice, and hope 
that, with the aſſiſtance of the cautions and 
remarks of the following chapter, they may 
in great meaſure prevent the abuſe of a new 
fet of remedies, which have all the ap= 
pearance of becoming very uſeful tools in 


the hands of {kilfu] practitioners. 


wy 0 * OE 5 8 2 pod — ere: FM ** m *. vo" » 4 
SSS a ben, NO AYR AA 8 Te Red ME ne WI: NGA l \ - 
> © . = ' oth * . - Y ert I I 
© Oy Watt, e CE OPEN val. wil n ah 3 C 
Pu 9 ans Ms 1a ns 9 222 y c hte St e 


by R I 
Fg *. n „ e 1 WE 
7 nn * 


— * 
Is Cad n 


r R ⁰ Ne GA ye — 
— CS. 5 ** wa $ * n 


*Z 
{4 
i 


20, obs, 


r 


— — — — 
— 


NN 


5 — — var * n RN 3 n _ 
SST EINE IRS . mein 2, 
* Nr en 8 * E Dh,r8,” > 


— — ö ene. LICE. Att EI2; 
Oe We a ee Wc ae Pops 


_— TEES 


— 8 2 


5 — OO 
. 
» 
EL SITES — EY * 


202 M DpBICINAL PROPERTIES F 


CHAPTER Ix. 


PRACTICAL REMARKS, Hirt, &c. 


| Concirnng the Production 597 Factitious Airs, 


N particular N the difficulty of 

L procuring proper materials and proper 
tools may prevent the poſſibility of adopt- 
ing the moſt expeditious, or, upon the 
whole, the moſt advantageous, methods of 
procuring the aerial fluids ; and when that 
is the caſe the practitioner muſt conſult the 
firſt chapter of this eſſay, for the method 
which may be more ſuitable to the circum- 


ſtances of his ſituation. But when there is 


the opportunity of procuring both materials 
and inſtruments, it is then proper to follow 


the plan which may appear leſs ep⸗ 


tionable. 


THE cheapeſt article for the production 
of oxygen air is the mineral called anga- 


neſe, 
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eſe, which is found plentifully in many 
parts of this iſland, and elſewhere. A very 
good ſort of it is found near Exeter. It 
ought to be free from extraneous, and par- 


ticularly noxious, minerals; but it fre- 
quently contains a conſiderable proportion 


of calcareous matter, which may be de- 


tected by powdering a little of the mineral, 


and pouring ſome nitrous acid upon the 


powder ; ; for this will produce an efferveſ- 
cence proportionate to the quantity of cal- 
careous matter. It muſt not, however, be 
expected to find manganeſe perfectly free 
from it; for though this may be the caſe 
with ſmall pieces of that mineral, yet in 
conſiderably large quantities of it, ſuch as 


are required for the production of oxygen 


air, ſome calcareous earth is almoſt always 
contained ; but the only effect which ariſes 
from it, is the production of carbonic acid 
gas, together with the oxygen air, the for- 
mer of which is eaſily ſeparated from the 


latter by the well-known method of waſh- 
ing in lime-water. 


TRE 
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Tn greateſt quantity of oxygen air is 
extricated from manganeſe merely by the 
action of a full red heat; it is, therefore, 
neceſſary to put that mineral in a veſſel 
capable of reſiſting the action of ſuch a de- 
gree of heat. Earthen-ware and certain 
metals are the materials fit for the con- 
ſtruction of ſuch veſſels. The former is cer- 
tainly unexceptionable in point of purity; 
but it is not managed very eaſily for this 
purpoſe, and beſides, the uſe of it is at- 
tended with conſiderable expence, for a 
veſſel of that ſort will hardly ever ſerve 
more than once, as on cooling after the 
firſt experiment it generally breaks; and 
indeed it frequently breaks in the courſe of 
the experiment. Of the metals, gold or 
platina veſſels would be the fitteſt for the 
purpoſe, did not their value offer a ma- 
terial objection. Thoſe metals excepted, 
iron is the beſt; for though the uſe of a 
veſſel of this metal be attended with evi- 
dent objections, yet, when managed with 
care and attention, the oxygen air may be 
produced of ſuch a degree of purity as to be 
J 1 more 


more than ſufficiently aſeful for meien 
6 ; 
IT is neceſſary to remark, that in all 
caſes, but eſpecially when an iron veſſel is 
uſed, the manganeſe, as well as the veſſel in 
which it is contained, and the pipe or tube 
which conveys the air from it to the receiver, 
muſt be quite free from animal or vegeta- 
ble matter, and perfectly dry, otherwiſe the 
elaſtic fluid, which is produced, may be in- 
jured in point of purity, and it 11 even 
degenerate into a noxious fluid. 
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WurN VEE are attended to, 
the oxygen air will principally contain a 
certain proportion of carbonic acid gas, atid 
ſome light powder of manganeſe, the fo, + 
mer of which is to be ſeparated by means 
of lime, and the latter will be depoſited 
by ſtanding, in about ten or fourteen hours 
time. | ——— 19 770 

Tur ſpecies of inflammable gas moſtly 
in ule are extracted by means of diluted 
vitriolic 
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vitriolic acid from zinc or iron, and by 


paſſing the ſteam of water over the ſurfate 
of red hot zinc, or iron, or charcoal. 


Tux gas, extracted by means of diluted 
acid, holds in ſuſpenſion ſmall particles of 
the metals concerned, viz. of the zinc or 
the iron, the latter of which in particular 
may be rendered manifeſt by burning the 
gas in a bottle full of it, in which caſe 
ſome ſmall particles of a dark red light will 
be diſcerned within the pale flame of the 
gas, which are the ferrugineous particles; 
for thoſe minute red ſparks are not to be 
ſeen in the inflammable gas which is ob- 
tained from pond water, or putrid matter, or, 
in ſhort, from ſuch ſubſtances as do not 
contain any metallic ſubſtance. 


THE gas obtained by paſſing the ſteam 
of water over red hot zinc, holds in ſuſ- 
penſion a conſiderable quantity of the 
flowers of zinc, which it depoſits 1 in about 
A day's time, . 


THE 
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THE gas obtained in a ſimilar manner 

from iron is the moſt abundant, and of 
courſe the cheapeſt. 


For the production of the heavy inflam- 
mable gas, or hydrocarbonate, Mr. Watt 
| recommends to uſe © charcoal made of the 


« twigs of ſofter woods, ſuch as willow, 


« poplar, hazle, birch, or ſycamore, avoid- 
ing ſuch as have reſinous or aſtringent 
« juices, Prepare the charcoal by heating it 
* to full ignition in an open fire, and 


“ quenching it in clean water, or by filling 


a Crucible with it, covering it with clean 
« ſand, and expoling it to a ſtrong heat in 
«© an air furnace, and then ſuffering it to 
« cool. In either of theſe caſes it will be 
e found free from any bituminous matter, 
« which might contaminate the air, as ge- 
ce . happens with common n charcoal. 


Mx. War T likewiſe mentions, amongſt 


other ſorts of inflammable gas, that which 


18 extracted from a mixture of charcoal 
powder and flaked lime, which, on ac- 


count | 
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count of its peculiar properties ſeems likely 
to prove very uſeful : © In reſpect, ſays he, 
* to the medicinal properties, all I know is, 
that the inflammable air from charcoal 
and lime contained no fixed air ſeparable 
« by waſhing with quick#lime and water, 
* and that it did not cauſe vertigo when i in- 
8 * haled _ 


ONE a of thoſe ſpecies of inflam- 
mable gas may be preferred in particular 
caſes, and it is not only likely, but in 
great meaſure proved by actual experiment, 


that the particles of iron, or other matter, 


which are ſuſpended in a particular ſort of 
gas, may be peculiarly uſeful in certain 


diſeaſes. 


Ix this production of inflininable'gas; the 
introduction of any extraneous matter, and 
eſpecially of vegetable or animal ſubſtances, 
and of minerals that contain acids, ſhould 
be carefully guarded againſt, It is likewiſe 
adviſable, for a very obvious reaſon, not to 
conduct this proceſs by candle light. 
5 Tux 
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Tux carbonic acid gas may be extracted 
from chalk in Mr. Watt's apparatus, ac- 
cording to the directions given with the 
ſaid apparatus; but when no extraordinary 
large quantity of it is required, it is far 
more commodious to extract it from chalk 
or marble powder, and diluted vitriolic acid, 
in a glaſs veſſel. The difference between 
chalk and marble in this reſpect is, that the 
former gives out the gas quicker, but is 
ſoon exhauſted; whereas the latter gives it 
out more gradually, and for a greater length 
of time; hence, in ſome caſes, the former, 
and in others the latter, . be preferred. 


Concerning the Preſervation of Aerial Fluids. 


OXYGEN Air is not contaminated by 
keeping in glaſs receivers, or in ſuch veſſels 
as do not communicate any thing to it, nor 
does the contact of pure water injure it; 
but in wooden veſſels, or veſſels painted 
with oil paint, and when a conſiderable 
quantity of common river water is in con- 


P t tact 
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tact with it, the oxygen air will be conta- 
minated more or leſs. 


THe various ſpecies of inflammable gas 
are apt to degenerate in proceſs of time, eſpe- 
cially if they be kept mixed with common 
or with oxygen air. The hydrocarbonate, 
in particular, is vaſtly more powerful when 
freſh made, than two or three days after. 
Due allowance, therefore, mult be made for 
the loſs of power in the adminiſtration of 
thoſe airs. | | 


WHEN oxygen air, or inflammable gas, 
is to be taken out of an air-holder or bottle, 
c. by putting water in the veſſel after the 
uſual manner, it is adviſable to uſe lime- 
water; for the lime will not only abſord 
any carbonic acid gas that may be mixed 
with thoſe airs, but will alſo prevent the 
putrefaction of the water. 


For this purpoſe there is no occaſion to 
filtrate the lime- water, as is practiſed in the 
uſual manner of preparing it; but it will 

Y | - be 
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be ſufficient to mix the quick lime with 
the water, and after leaving it at reſt for an 
hour or two, to ſeparate the fluid and uſeful 


part from the ſediment, by decanting it 


gently. 


Tux carbonic acid gas is not contami- 


nated by keeping; but as it is abſorbed by 
molt fluids, it ſhould not be kept in contact 
with much water. In moſt caſes it will be 
better to produce it afreſh every time it is 
wanted. . 175 


IN order to manage the aerial fluids with 
the greateſt propriety, the practitioner 
ſhould make himſelf acquainted with the 


modes of aſcertaining their purity. This 


may, in great meaſure, be derived from 
what has been mentioned towards the be- 
ginning of this eflay ; but if a more parti- 
cular deſcription of thoſe methods be re- 
quired, and eſpecially concerning the uſe of 
the nitrous-gas eudiometer, or phoſphoric 
eudiometer, the reader muſt conſult thoſe 
books which have been written expreſsly 

| 1 


n . 
—̃ — _ 


* 
4 
* a 
. |; f 
4 
4 
f 
7 * 
16 
* 
i 
i 
' "4 
3 
64 
[1 % 
Kt 
ti." : 
i 7 
. 
i! 
63 Bi 
$ o 
1 1 
1 
e 
1 
- ns 
11 
T: 3 
1 43 Y 
11 * 
1 1 
4 14 
o oh | 
* F 
f \ 
\ 
d ol 
: | 
or? 
5 
* 
8 
! 
3 
My 
k 
3 
i 1 
; 2 
i + q 
< 
1 
4 
0 * 
1 
: + 
7 1 
t 
I 
wk 
14 
' 72 
1 
L 
4. 
8 
ay 
e © 
' 
\ 
: 
y 
18 
* Ce 
; ol 
1 7 
13 
* 
„ 
N 
2 
i 
i 
1 
15 
* 
N 
" 
i 
! 
* 
_ 
| 
_ 
4 oY 
- 1 
* 
- 7 
- - N 
, 
. 
5 
=_ 
11 
— 4 2 
i 
i - 
1 = 
* 
! 
4 5 
0 
„ 
1 
| 
| 
z. 
* 
* 
E FA 
* 


212 MDICI NAL PROPERTIES of 
on the ſubject of aerial fluids, as the ad- 
dition of thoſe methods would increaſe the 


bulk of this 1 3 its preſcribed li- 
mits. 


Concerning = rai of F actitious 
Airs. 


WHEN 0il-filk bags or bladders are uſed, 
the air or mixture of airs ſhould be intro- 
duced immediately before it is to be in- 
haled, in order to avoid the airs acquiring an 
unpleaſant flavour. 


Tus oil-filk bags, when not actually in 
uſe, ſhould be hung up by means of a ſtring, 
which may be faſtened to the pipe, or they 
may be put over the back of a chair ; but 
they muſt not be folded or preſſed, 


In the uſual way of making the mixture 
of airs, the faCtitious gas, in any required 
quantity, is firſt introduced j in the bag, after 

- which the common air is forced in by means 
of a common pair of bellows, until the bag 
* „ is 
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is quite inflated ; for when the capacity of 
the bag is once known, one may eaſily de- 
termine the quantity of oxygen or other fac- 
titious air, which may be required in order 
to form a mixture in any given proportion. 


WEN common bellows are uſed for 
this purpoſe, care ſhould be had that they 
be made free from duſt and aſhes, which are 
generally contained in ſuch bellows as are 
uſed for common fire-places. 


Wurd a perſon is inhaling any ſpecies 
of inflammable gas, or the vapour of ether, 
the operation ſhould be conducted at a 
diſtance from. a candle, leſt the gas ſhould 
catch fire, and at leaſt occaſion a ſur- 


priſe. 


- © Rs 2. * Tryon aire here 


Tx queſtion, which is frequently aſked, 
whether a patient muſt be confined to his 
houſe, or to any particular diet, whilſt he is 
under a courſe of aerial application, ſug- 

_ geſts the propriety of obſerving, that there 
is no particular confinement or diet W 
merely on that account. 


1 3 Warn 


2 
CR 7*² «: 22 


1 
4 
17 


m1 e ——U—— DI eter — 
— PL ITY — bet — —— 
* 
o 


214 MEvDicinart PRoPERTIES of 


WHEN aerial fluids are adminiſtered, it is 


proper to feel the patient's pulſe both be- 


fore and after the inhalation, at leaſt for 
the three or four firſt inhalations, as there- 
by one may, in great meaſure, be informed 
of the effect which the aerial fluid is likely 


to produce, and may regulate the quent 
| applications accordingly. 


Tux patient ſhould be n breathe 
the mixture of aerial fluids in an eaſy and 
natural way, and not in a forced manner, as 
ſome are apt to do. 4 


Wir ſome perſons the ſenſibility of the 
lungs is ſo very great, that they are affected 
with the ſenſation of preternatural heat, and 
even of inflammation, by a remarkable ſmall 
quantity of oxygen ; half a pint of it, mixed 
with about twenty times that quantity of 
common air, has been known to produce 
ſuch an effect; and this obſervation has 
been made where there was not the leaſt 


appearance of miſtake, or of any equivocal 
circumſtance. This is particularly the caſe 


with 
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with perſons that have recently recovered 


from an inflammation of the lungs. In ſuch - 
caſes, therefore, the practitioner ought to be 


particularly careful, and he ought to begin 


by adminiſtering very ſmall quantities of 


oxygen. 


Taz above-mentioned ſenſation of heat 
generally comes on immediately after the 
inhalation, but ſometimes it comes on ſome 
hours after, and eſpecially in bed. It is, 


therefore, neceſſary to enquire whether any 
particular effe& has been obſerved at any 
time between one inhalation and the next, 


in order to form a proper image of k the ef- 
feſt of the e 


Wurd this nas of heat or reſtless- | 
neſs is in a trifling degree, the daily inhala- 


tion may be continued; but it muſt he ſuſ- 
pended, or at leaſt moderated, whenever it 
be found . by daily repetition. 


Maar has "RE obſerved with reſpect 
to the effect of Oxygen air, may, with pro- 
| P 4 - = 
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216 MEDICINAL PROPERTIES of , 
per and obvious changes, be alſo applied ta 
the inhalation of other aerial fluids, and par- 
ticularly of the bydrocarbonate. 


HOwWEVER ſtrange and unaccountable 
ſome of theſe effects may appear, as that 
produced by a very ſmall quantity of an 
aerial fluid in certain circumſtances; or that 
of the preternatural heat coming on ſo long 
after the inhalation, &c. my reader may reſt 
aſſured that the facts are true; and though 
Ve cannot reconcile the phænomena with 
the theory, yet as long as abſurdity does not 
intervene, we muſt not deviate from the path 
which is pointed out by experience, becauſe 
we are unable to underſtand the real _— 
of the effects. 


APPEN- 
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APPENDIX. 


On the Nature of Blood, 


HE intimate connexion between re- 


ſpiration and the ſtate of the blood, 
the neceſſary dependance of animal life on 


the oxygen part of the atmoſphere through 


the intermediation of that fluid, and the va- 
rious diſcordant opinions which have been 
entertained concerning the nature of blood; 
will eaſily excuſe the introduction of this 
conciſe account of the nature of that fluid in 
the preſent work, whoſe principal object is 


the inveſtigation of the action of aerial n 5 


on the human body. 


| Tus name of blood has been uſed in a 
more or leſs extended ſenſe by different 


1 
| 
f 
: 
= 
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writers. Some confine it to the red fluid, 
which circulates through the veins and the 
arteries of the animal body; others have, 
with propriety, extended it to that fluid, 
which, whether coloured or colourleſs, is 
the moſt abundant in the animal body, and 
upon the circulation of which the life of 
the animal principally depends ; hence the 
red colour is not an abſolute characteriſtic 
of blood ; and, in fact, the blood of certain 
animals has not the leaſt tint of red. Laſtly, 
the name of blood has been beſtowed even 
upon the fluid which circulates through the 
veſſels of Plants. 


In the following pages we fthall extend 
our obſervations not farther than the red 
blood, and hardly. beyond that of the hu- 
man ſpecies; confining ourſelves princi- 


pally to the account of facts that are e inde- 


ponent on particular N 


Tuls fluid, fo eſſentially neceſſary to 
animal life, has been examined with all the 
Fn | in ingenuity | 
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ingenuity of man in a mechanical and phy- 
ſiological ſenſe, as it circulates through the 


veſſels of the body; 1 it has been carefully 


viewed, under a variety of circumſtances, 


through the moſt powerful microſcopes, 
and it has been analyzed by the moſt inge- 
nious chemiſts. By this means many diſ- 


coveries have been made, and many doubts 


have been cleared relatively to it; but after 
all we can form a very inadequate idea of 


its extenſive uſe and properties. We muſt, 
however, remain fatisfied with the preſent 


knowledge of facts, and muſt leave the far- 


ther inveſtigation of the ſubject to the la- 


bours and fortune of future obſervers. 


BLoop is a fluid conſiſting of a great 


variety of ingredients, ſome of which are 
always to be found in it; whilſt others are 
adventitious, or are to be obſerved in it in 


particular circumſtances ; but the propor- 


tion of them all is not only various in diffe- 


rent ages, and ſexes, and ſtates of the body, 
but is not the ſame even in the different 


parts 
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parts of the ſame body *. A difference not 
ſo great with reſpect to the number, as with 
| reſpect to the proportion, of the ingredients, 
has been obſerved between the blood of 
man, and that of other animals, ſuch as the 
ox, the horſe, the * the hog, Kc. -T. 


| Leaving it to the phyſiologiſts to ex- 
plain how the Blood circulates through 
the ſanguiferous veſſels, how the chyle is 
mixed with it, how a variety of fluids are 
ſecreted from it, &c. we ſhall examine its 
nature as a fluid out of the body. 


Dain is of a uniform rich red colour, 
which inclines towards the florid vermilion 


* Fourcroy found the blood of a human foetus to 
differ in three remarkable particulars from that of an 
adult; viz. it contains no fibrous ſubſtance, ſtrictly 
ſpeaking, but a ſort of gelatinous matter; it does not 
take a bright colour from the contact of air; and it 
foes not afford any marks of its containing phoſphoric 


A⁊eid. The colour of blood is paler and thinner in infants, 


in women, and in phlegmatic perſons, than in men of a 
healthy and robuſt conſtitution, 
1 Rouelle's Analyſis. ; 

| | In 


E 
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in blood that comes out of the arteries, and 
to the dark purple in blood that comes out 


of the veins, but the latter, as has been ob- 


ſerved in the preceding pages, becomes 
brighter by expoſure to reſpirable air. It is 


not ſo fluid as water, it feels unctuous or 


ſaponacious to the touch, and has a little 
ſweetiſh or ſaline taſte. 


Soo after its extraction from the body, 
as the blood cools and remains at reſt, a 


ſpontaneous decornpoſition, or ſeparation, of 
parts takes place. A thick lump of coa- 
gulated red matter is formed in the middle, 
called the craſſamentum, or clot of blood, and 
a fluid of a ſlight greeniſh yellow colour 
ſurrounds it, which is called the rum. The 
quantity of ſerum thus formed is leſs at 
firſt, than a few days after; for as the coa- 
gulable part contracts and grows harder, ſo 
More and more ſerum is forced out of it. 


By waſhing the lump of coagulated mat - 


ter, the colouring ſubſtance is entirely ſepa- 
rated from it, and the remainder is an in- 


_ pid, 


Cy 
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fipid, tenacious, white, and fibrous, ſub- 
ſtance. The latter is called the caagulable 
lymph, or fibrous matter, of the blood. The 
former, or coloured portion,- when viewed 
through the microſcope, is found to conſiſt 
entirely of ſeparate particles, circular and 
pretty uniform in their ſhape ; whereas the 
ſerum and the coagulable lymph, when ex- 
amined with the beſt microſcopes, do not 
appear to contain any diſtinct particles in 
their compolition. 

T E blood, therefore, conſiſts of, or is 
firſt of all reſolvable into, three diſtinct 
parts; namely, the /erum, the coagulable 
lymph, and the red particles; each of which 
is likewiſe a compound ſubſtance, but, 
whoſe components cannot be ſo eaſily ſepa- _ 
rated from each other. 


Tur ſpecific gravity af ili blood is 
variable, but it always exceeds that of 
water; the latter being to the former, at 
the leaſt as one to 1,04, and at the moſt as 
one to 1,063. Each of its three principal 

| 7 components 
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components 18 likewiſe heavier than water; 
but with reſpect to each other, the red par- 


ticles are the heavieſt, and the ſerum is the 
Iighteſt. | bo 


THE ſerum remains fluid in the uſual 
temperature of the atmoſphere, as far down 
as a few degrees below the freezing point. 
But it coagulates in a degree of heat about 
equal to 160 of Fahrenheit's thermometer. 
The coagulation of ſerum by heat is at- 
tended with two peculiar circumſtances, 
072, Iſt, a conſiderable quantity of air is ex- 

tricated from it in the act of congelation; 
and, 2dly, a ſmall part of it does not coagu- 
late, but remains fluid. 


THE coagulable lymph has been juſtly 

| conſidered as the moſt important part of the 
blood, and as being the ſubſtance, from _ | 
which all the other parts of the animal 4H 
body derive their increment and their ſup- | 

port. The fibrous and tenacious nature of 

this part, which the blood ſeems to derive. 
from the gluten of our r food, is ſo remarkable 
that 
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that it may be ſtretched out to a conſidera. 
ble length, and by the continuance of 2 
moderate degree of heat, it may be rendered 
gradually more and more conſiſtent; ſo that 
at laſt it may be brought to equal the con- 
ſiſtency of horn and even of bone. 


Ta E red particles, from which the whole 
maſs of blood derives its colour, ſeem to 
have no particular attraction for each other, 
nor for the other two components, ſo that 
in the coagulum they are only entangled 
and detained by the viſcid part. Their pe- 
culiar and uniform ſhape has attracted the 
attention of philoſophers fince the lat r 
end of the laſt century, about which -ti 
they were firſt diſcovered, They have been 
attentively examined with the beſt micro- 
ſcopes, and the appearances which have been 
partly obſerved and partly ſuppoſed, have 
given origin to a variety of conjectures and 


hypotheſes, n fanciful, and often 
en 


— any thin and ſemitranſparent 
part of a living animal, ſuch as the tale of 
a ſmall 
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4 ſinall fiſh, the membrane which is between | i 
the toes of a frog, &c. is viewed [through —* | \ 
a good microſcope ; the circulation of the Ml 
blood through its. ſanguiferous veſſels, is 
rendered manifeſt only by the motion of the 
red particles, which follow each other at a 
greater or leſs diſtance ; though in general 
each particle ſeems to touch, or, at leaſt, 
| almoſt to touch the following particle. 
They never run into each other and incor- 
porate; and: though. not very hard, they _ 
are however poſſeſſed of a certain degree of 1 
conſiſtency and elaſticity; | 
through ſmall veſſels they are frequently 
ſeen to aſſume an elliptical ſhape, and from 
other ſmaller veſſels they a are W ex- 
cluded. | 


| Trose particles loſe their ſhape, and are 
diffolved -in certain fluids. They are not 
diſſolved in the ſerous part of the blood, nor 
in urine, except hen they are left in thoſe 
fluids for ſome days, or when thoſe. fluids 
are diluted with water. But water is a 
| n and almoſt an inſtantancous, ſol- 


4 vent 
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vent of thoſe particles ; yet water may be 
deprived of this property by the addition of 
common falt, or nitre, or of almoſt any 
other neutral ſalt, as alſo by the admixture 
of a very ſmall proportion of vitriolic acid. 


Maint acid much diluted with water, 
does not diſſolve thoſe particles, but it de- 
e them of their colour. 


VinzoAR is likewiſe a ſolvent of the 
red particles, . not * Powerful as 


water. 


Wurx thoſe particles have been once 
dried or diſſolved in water, they cannot, by 
any known method, be made to reafſume 
their former ſhape ; and indeed even their 
formation in the animal body feems to be 
difficultly accomplithed, at leaſt much leſs 
expeditiouſly than that of the other com- 
| ponents of blood; for in perſons that have 

loſt much blood, the fan guiferous veſſels. 
are indeed fpeedily filled with new blood; 
but * blood continues thin and pale for 
a con- 
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K Snbamble- time, and if examined 


through the microſcope, few red nn 
will be found 1 in it. f 


-Unwittine to interrupt the account of 
the chemical properties of blood, I ſhall 
reſerve the farther examination of the ſhape 
and ſize of its red particles for the latter 
part of this appendix, and ſhall now ſub- 
join the farther analyſis of this fluid, which 
is principally extracted from F u e. s late 
chemical works. e gry on 


Fg 


a 


BLoop, expoſed to a gentle and con- 


tinued heat, paſſes into the ſtate of putrid 


fermentation. When diſtilled on a water 


bath, it affords a phlegm of a faint ſmell, 


which is neither acid nor alkaline, but 


eaſily putrifies, in conſequence of its con- 


taining an animal ſubſtance diſſolved through 
it. Expoſed to a more intenſe heat, blood 
gradually coagulates and becomes dry; it 


then loſes ſeven- eighths of its weight, and 


becomes capable of efferveſcin g with acids. 
mn blood, expoſed to the open 
on 5 2 2 air, 
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air, attracts from it ſome degree of moiſture; 


and, in the. courſe of a few months, there is 


formed on it a ſaline effloreſcence, which 
Rovelle has determined to be carbonate of 


ſoda. When diſtilled by naked fire, it af- 


fords a faline phlegm ; that is, a phlegm 
holding in ſolution an ammoniacal ſalt, ſu- 


perſaturated with ammoniae. After this 
phlegm, a light oil paſſes, then a ponderous 


coloured oil, and ammoniacal carbonate 
contaminated with a thick oil. There re. 
mains in the retort a ſpungy coal,. very 


difficult to be incinerated, which is found. 
to contain muriate of ſoda, carbonate of 


ſoda, oxyde of iron, and a matter apparently 
earthy, which ſeems to be calcareous _ 
_ Lain. x non; | 


Boon, when burnt ira crucible; affords 
ſeveral products, in the following order: 


. 1. water, and a little ammoniac; 2: oil, 
and carbonate of ammoniac, which forms a 
yellowiſh vapour, thicker than. the former; 
3 . Pruſſic acid, which is eaſily diſtinguiſhed 
5 by its fœtid ſmell of peach - flowers 34. phof- 


phoric 
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phoric acid, which is formed by the com- 

buſtion of phoſphorus, and is not diſen- 
gaged till the blood · be reduced to a coal; 
5. carbonate of ſoda, which is volatilized at 
an intenſe heat; 6. after this there remains 
in the crucible only a blackiſh, granulated, 
cryſtallized oxyde of iron, mixed with cal- 
careous phoſphate. The ferrugineous par- 
ticles of this laſt product may be ſeparated 
by the magnet, eſpecially when the reſi- 
duum has been previouſly heated toge- 


ther with charcoal- powder! in a covered cru- 
cible. E 


. . BLoop combined with alkalis, without 
previous decompoſition, hecomes more fluid 
by ſtanding, Acids inſtantaneouſly coagu- 
late it, and alter its colour. By filtrating 
this ſubſtance, evaporating the liquor paſſed 
through the filter, drying it before a mo- 
. derate fire, and lixiviating the matter that 
has been dried, neutral ſalts are obtained, 
conſiſting of ſoda, with the acid that was 
mjxed with the blood. 


2 le. 
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- Ir entire blood, mixed with a fourth 
part of its weight of water, be coagulated 
by heat, and if a part of the fluid that 
ſwims above the coagulated portion be eva- 
porated, a ſubſtance of a brown yellow is 
obtained, which is _ diſtinguiſhed to 
be true bile. 


Tax ſerum, which has been lately called 
the a/buminous fluid, communicates a green 
tinge'to ſyrup of violets. By diſtillation on 
a water-bath, it affords a phlegm of a mild 
inſipid taſte, which is neither acid nor al- 
kaline, but ſpeedily putrifies. After loſing 
this phlegm, it is dry, hard, and tranſparent 
like horn: it is no longer ſoluble in water : 
by diſtillation in a retort, it affords an al- 
"kaline phlegm, a conſiderable quantity of 
ammoniacal carbonate, and a very fetid 
thick oil. All theſe products, in general, 
have a peculiar fœtid ſmell. The coal of. 
the ſerum, when diſtilled by naked fire, al- 
molt entirely fills the retort. It is fo diffi- 
cult to incinerate, that it muſt be kept 
burning for ſeveral hours, and expoſed to a 
great 
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great deal of freſh air, before it can be 
reduced to aſhes. The aſhes are of a 
blackiſh grey colour, and contain muriate 
and carbonate of n with calcareous Phos- 
* 


THE Gnu, if expoſed for ſome time to 
an hot temperature in an open veſſel, paſſes 
readily into a ſtate of putrefaction, and then 
_ affords a conſiderable quantity of ammoni- 
acal carbonate, with an oil, the ſmell of 
which is inſufferably nauſeous. 


Tuls liquor combines with water in any 
proportion, and then it loſes its confiſtency, 
its taſte, its greeniſh colour. When pour- 
ed into boiling water, coagulates, almoſt 
wholly, inſtantaneouſſy. A portion of this 
fluid forms, with the water, a ſort of opaque 
and milky white liquor; which, according 

to Bucquet, poſſeſſes all the characteriſtic 
properties of milk, 07s, it is rarified, and 
cauſed to mount up, by heat, and is coagu- 
lated by the ſame agents, vix. by acids, and 
by alcohol. 


wa Tus 


232 MT DpñIcIxAL PROPERTIES of 


Tug ſerum poſſefles the property of 
Gxing and rendering ſolid by heat, two or 
three times its weight of water. But when 
the water exceeds ſeven times the quan- 
tity of ſerum, then no coagulation takes 
place. | 


ALKALIES render the ſerum more fluid, 
and acids coagulate it. This laſt mixture, 
fliltrated and evaporated after filtration, af. 
fords a neutral ſalt formed of ſoda and the 
acid employed; which ſhews that ſoda ex+ 
iſts in the ſerum in a naked ſtate, in full 
poſſeſſion of all its properties. The coagu- 
lum formed in this liquor by the addition af 
an acid, is very ſpeedily diſſolyed n ammo- 
niac, which is the general ſolvent of the 
albuminous part of the blood; but it is not 
diſſoluble at all in pure waten. Acids pre- 
Cipitate this matter 4n; union with ammo- 
niac. The coagulum affards, by diſtillation, 
the ſame products as the ſerum deſiccated, 
and its cafbonaceous reſidue contains a un 
_ deal of $arkongte: of ſoda. | 


| ; TH E 
* * 4 7 


PaoriTiOus Arts. £ 233 


Tue ſerum, inſpiſſated, affords azotic gas 
by the action of the nitric acid, with the 
help of a moderate heat. On increaſing 
the fire, there is a quantity of nitraus gan 
_ diſengaged from the mixture. A 


Tux ferum doeh hat decompoſo ele 
ous or aluminous neutral ſalts; but it acts 
with ſufficient — in Ong me- 
tallic _ - 


Þ Turs fluid is liable to be congealed by 
alcohol; but this coagulum differs from 
that formed by means of . _— for 
its ſolubilty i in n Per f5 


7 
r 
— o 2 


Tur derum, cheroſdire, appears to be an 
animal mucilage, conſiſting of water, aci- 
difiable oily baſes, muriate and carbonate of 
. with gs phoſphate. 


THE clot of the blood affords, 1 expo- 
ſure to the heat of a water- bath, an inſipid 
water; it becomes, at the ſame time, dry 
Ind brittle. It affords, in the retort; an al- 
„„ 
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kaline phlegm, a thick oil, of a fœtid, em- 
pyreumatic ſmell, and a good deal of am- 
moniacal carbonate. The reſiduum which 
it leaves, is a ſpongy coal, of a ſparkling me- 
tallic aſpect, difficult to incinerate, and af- 
fording, when treated with ſulphuric acid, 
ſulphate of ſoda and ſulphate of iron; there 
remains, after theſe operations, a mixture 
of calcareous phoſphate with carbonaceous 
matter. When expoſed to a hot atmo- 
ſphere, the clot of blqod readily putrifies, 


Wurxrx the clot is divided, by waſhing, 
into its two principal components, v72. the 
red part which is diſſolved in the water, 
and the coagulable lymph; if the former 
be treated with different menſtrua it will 
be found poſſeſſed of the ſame characteriſ- 
tics with the ſerum; excepting that it con- 
tains a greater proportion of iron. The latter, 
after being well waſhed, will remain white, 
colourleſs, and inſipid. It affords, by diſtil- 
lation on a water- bath, an inſipid phlegm, 
without ſmell, and liable to putrefaction. 
Even the gentleſt heat hardens this fibrous 
e „ matter 
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matter in a ſingular manner. When ex- 


poſed ſuddenly to a ſtrong. fire it ſhrinks: 
like parchment. By diſtillation, in a retort, 

it affords an ammoniacal phlegm, a pon 
derous oil, which is thick and very fœtid, 
and a good deal of ammoniacal carbonate, 
contaminated with a portion of oil. The 
reſidual coal is not very bulky, but com- 
pact, ponderous, and eafier incinerated than 
that of the ſerum. Its aſhes are very white; 1 
it contains no ſaline matter, as it muſt have 
loſt, by the waſhing, whatever is contained | 
of that kind; and no iron; it is a ſort of | 

reſidue of an earthy appearance, and m 
in 8ly calcareous ann 


8 Tur undo part of the blood putrifies 
very quickly and eafily. When expoſed to 
a hot moiſt atmoſphere, it ſwells, and af- 
fords a good deal of ammoniac, It is not 
ſoluble in water ; when boiled in that fluid, 
it becomes hard, and acquires a grey co- 
Jour. Alkalies do not diſſolve it, but even 
the weakeſt acids combine with it. The 
nitric acid diſen gages from it a conſiderablo 
Ts 
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-quantity of azotic gas, and of Pruſſic acid, 
which comes out in vapour, and at length 
diſſolves it with efferveſcence, and the dif- 
engagement of nitrous gas. When it ceaſes 
to emit nitrous gas, the refidue is obſerved 
to contain oily and ſaline flakes, ſwimming 
ina yellowiſh liquor : this liquor affords, by 
evaporation, oxalic acid in cryſtals; and at 


the | ſame time, depoſits no inconſidergble 


quantity of flakes, compoſed of a peculiar 
oil, and · calcareous phoſphate. It appears, 
that hydrogene, carbone, and azote, which 
conſtitute the fibrous ſubſtance, are ſe pa- 
rated in different praportions, to combine 
with the oxygen of the nitric acid, and 
thus farm the Pruflic and carbonic acids 
that are diſengaged in gas, and the oxalic 
and malic acids, that remain in ſolution, and 
are-ſeparated only by cryſtallization, 
Tux fibrous matter diſſolves alſo in the 
muriatic acid, which converts it into a ſort 
of green jelly. The acid of vinegar diſ- 
ſolves it with the help of heat: water, and 
nn, alkalies, precipitate this fibrous 


matter | 


FacftriTious AIRS. 237 
matter from acids. This animal matter is de- 
compoſed in theſe combinations; and when 
ſeparated, by whatever means, from acids, 
no longer exhibits the ſame properties. 


Tuus much may ſuffice with reſpect to 
the chemical properties of blocd, I ſhall 
now return to the examination of the con- 
figuration of its red particles, with which I 
| fall conclude this eſfay. | 


THE red particles, which form a very 
ſmall part of the human blood, were diſco- 
vered by means of the microſcope, towards | 
the end of the laſt century. They were 

found to be circular and uniform; a tranf- 
parent flat ſurface appearing to be ſur- 
-rounded' by a dark circumference. This 
peculiar ſhape ſeemed to indicate their be- 
ing of ſingular uſe to the animal ceconomy, 
and excited the induſtry of philoſophers to 
the further inveſtigations of their ſtructure. 
As this could only be obtained without 
uſing more perfect microicopes, and as 
d che 3 of microſcopes depended 
on 
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on the conſtruction of ſmall lenſes, various 
methods were contrived for the attainment 
of this object, and niicroſcopical lenſes of 
very ſhort focuſes, and of courſe of great 
magnifying power, were ſoon produced; 
but the utmoſt power of thoſe lenſes could 
only diſcover that when the particles of 
blood were magnified beyond a certain num- 
ber of times, they exhibited a dark ſpeck 
in their middle, as a center to their c circum- 
ference. | 


Tris is all that could be clearly diſ- 
cerned in thoſe particles by means of ground 
lenſes ; but a vaſt deal more was ſuggeſted 
by the imagination and it is curious to 
obſerve how much the eye and the under- 
ſtanding were deceived by the natural im- 
perfection of the inſtruments, and by the ö 
influence of premature theories. 


1 5 DING, that the improvement of ground 
lenſes, beyond the abovementioned power, 
was obſtructed by weighty practical diffi- 
culties, the deficiency was attempted to be 

ö ſupplied 


1 oyte i eeer Brorior 
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ſupplied by the uſe of globules of glaſs 
made by melting; for in the ſtate of fuſion, 
the natural attraction between its particles, 
will eafily form the glaſs into a ſpherical 
body. Several methods were accordingly 

deviſed for conſtructing thoſe globules, as 
may be ſeen in Dr. Smith's Optics, and 

other publications; but thoſe methods are 
either defective or abſolutely impracticable. 
And, in fact, I do not find that any globules 
of very great magnifying power, were uſed 
before the time of Father della Torre, who, 
about the middle of the preſent century, 


conſtructed globules of wonderful minute- 


neſs, and at the ſame time clear and diſ= 


. Jay. 


— 


Tuls Neapolitan Friar, who, without 
much ſcientific knowledge, poſſeſſed a con- 
ſiderable ſhare of ingenuity, made many ob- 
ſervations with thoſe magnifiers, which he 
publiſhed, together with a minute and 
faithful account of his method of conſtruct- 


ing the glaſs globules, in a pamphlet, about 
39 years ago But both the conſtruction 


5 1 


2 
* 
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of thoſe globules, and their uſe as: magnix | 
| fiers, are very difficult; fo that few perſons . 
have attempted to repeat Torre's. experi- 
ments, and amongſt thoſe, fewer ſtill, have 


been ſucceſsful. This want of ſucceſs has 


thrown a conſiderable degree of ſuſpicion 
en Torre's obſervations ; and as few. people 
are liberal enough to acknowledge their 
want of {ſufficient patience and addreis, the 
failure of the attempts has generally induced 
people to conſider Torre's aſſertions in the 
light of miſtakes or exaggerations. The 
«© Abbe Torre, ſays a recent writer, “ ex- 
% amined the red particles of blood with 
* ſimple lenſes too; but they magnified fo 
* highly, that from this cauſe all his noiſy 
% miſtake has ariſen; for he uſed not ground 
« lenſes, but ſmall ſphericles of glaſs, form- 
« ed by dropping melted glaſs into water.: 
e they magnified ſo much that to him the 
central ſpot appeared much darker ; he 
« {aid that theſe were not globules, but 
rings. He ſent his ſphericles of glaſs, 
and his obſervations from Italy, his own 
75 ene. to he Royal Society ; ; and for a 

4. long 8 


17 
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* Jong while, though nobody could ſee 
* them, till the public were annoyed by 
« Abbe Torre's rings Oe 


Son years ago, when Torre's publica- 
tion firſt became known to me, I endea- 
voured to conſtruct microſcopical globules 
after his method, and to repeat his obſerva- 
tions. The undertaking, which at firſt fight 
appeared clear and eaſy, proved on trial very 
difficult and laborious; however, after per- 
ſevering for a conſiderable time, I at laſt 
procured three or four uſeful globules out 
of a-vaſt number of imperfect ones. With 
| theſe globules, and an apparatus made ex- 
preſsly for ſuch delicate experiments, I re- 
peated ſeveral of Torre's obſervations, and 
(as far as I now recollect, for both the 
globules and the journal of obſervations 
have been long ſince loſt) I found that his 
deſcription of appearances is very accurate, 
though his conjectures may ſometimes be 
_ crude or miſtaken. 

of | 7 
* Bell's Anatomy, vol. ii. p. 89. 
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BzinG lately intent on the ſubject of 
the preſent work, I was deſirous to repeat 
the above-mentioned microſcopical obfer= 
vations, and for this purpoſe I obtained, 
after a conſiderable expenditure of time 
and labour, a few glaſs globules, ſufficiently 
uſeful, and with them I made the obſerya- 
tions which I ſhall now lay before the 
public. But it will be proper to premiſe a 
conciſe account of the principal opinions 
that have been entertained by various in- 
| genious perſons, concerning the conftruc- 
tion of the red particles, as the origin of 
ſome of thoſe opinions will be evidently 
pointed out by the obſervations that. fol- 
low. 


LEEUWENHOECK thought that each red 
particle of the blood conſiſted of, and was 
reſolvible into, fix ſmaller globules; and 
that every one of theſe ſecondary globules 
conſiſted of other ſmaller particles. He- 

ſon took them for bladders which contained 
a nucleus or central body that ſeemed to 
roſe from one ſide of the bag to the other. 
Tos orre 
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Torre ſaw them like rings; v7z. conſiſting 
of an internal and an external circle, and 
this ring appeared to be divided, or to con- 
fiſt of parts joined together like the rim of 
a common. coach wheel. Falconer con- 
ſidered them as flat or ſpheroidical bodies; 
for he thought he ſometimes ſaw them ſide- 
ways. The red globules,” /ays the late 
Mr: F. Hunter, © are always nearly of the 
e ſame ſize in the ſame animal, and when 
« 1n the ſerum do not run into one another 
* as oil does when divided into ſmall glo- 
& bules in water. This form, therefore, 
does not ariſe ſimply from their not unit- 

ing with the ſerum, but they have really 
« a determined ſhape and fize. This is 
ce ſimilar to what is obſerved of the globules 
« in milk; for milk being oily, its globules 
are not ſoluble in water; neither do they 
* conſiſt of ſuch pure oil as to run into 
« each other ; nor will they diſſolve in oil. 
] ſuſpect, therefore, that they are regular 

« bodies, ſo that two of them could not 
v unite and form one #.” Dr. Wells is of 


* Treatiſe on the Blood, p. 41. 
171711 
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opinion, that the red globules conſiſt of two 
parts, one within the other, and that the 
outer, being inſoluble in ſerum or dilute ſo- 


lutions of neutral falts, defends the inner 
from the action of thoſe fluids x. 


Mucu having been faid againſt the uſe 
of microſcopical glaſs globules, eſpecially 
by perſons who had never ſeen them, I 
thought it neceſſary to aſcertain the limits 
of the ſuppoſed diſtortion of the image, and 
other imperfections that had been attri- 
buted to them, and for this purpoſe I viewed 
certain objects of ſimple or determinate 
figures through lenſes and globules of 
different powers, increaſing gradually from 
a magnifying power of about eight or ten 
as far as that of about 400 times in lineal 
extenſion. 


A PDELICATE ſtraight line made by 

means of a diamond on a piece of glaſs, 

and which was quite inviſible to the naked 
* Phil, Tranſ. P. II. for 1797. 


eye, 
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eye, when thus gradually magnified, ap- 
peared always ſtraight, provided it was 
made to paſs through the axis of the lens 
or globule. The feathers of a butterfly, or 
rather any particular part of one of thoſe 
feathers, never changed its figure though 


magnified upwards of 400 times. 


THERE is an evident diſtortion of the 
image when the object is viewed through 
the edge of the lens, and eſpecially of a 
globule; but no perſon verſed in ſuch ex- 
periments will ever obſerve through the 


edge of lenſes, though the lenſes be ever 
ſo perfect. 


WHEN the object is not very flat, it is 
then evident that a perfect view of it can 
not be had at once; for if one part of it be 
in the focus, the reſt of the object muſt of 
courſe be out of it; yet by alternately 
bringing one part of the object and then 
another to the focus, one may, in moſt 
caſes, acquire a ſufficiently accurate idea of 
its ſhape. 12 
Fo Ha V aRIous 
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VaR1ovus obſervations of this ſort gave 

me reaſon to conclude that the glaſs glo- 
| bules are by no means ſo imperfect as they 
have been repreſented. Their diſtortion of 
the image is trifling and limited; the tranſ- 
frarency of ſome of them (and ſuch only 
ſhould be uſed) is equal to that of the beſt 
| poliſhed lenſes ; but the uſe of thoſe glo- 
bules is very difficult, and it is on account of 
this difficulty that they have been neglected 
and . 


Fox the ſake of thoſe who may be 
willing to repeat ſuch experiments, I hall 

barely mention the principal difficulties 

which attend * uſe of the 2 


Turn focus is conſiderably nearer the 
| ſarface than that of a lens of the ſame mag- 
nifying power; and as a globule, in order to 
magnify more than the uſual microſcopical 
lenſes, muſt be leſs than the zoth of an 
inch in diameter, and its focus ſhorter than 
the hundredth patt 'of an inch, it follows 
that the common microſcopical apparatuſes 

are 
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are 8 REO inapplicable to ſach globules, 
fince the deviation of one or two thouſandth 
parts of an inch in the adjuttment of the 
focus will occaſion a conſiderable degree of 


indiſtinction. 


Ir is for the ſame reaſon, that the glo- 


bule muſt be ſet ſo as to have part of it? 


ſurface actually out of the braſs cell, and 
yet it muſt be ſecured ſo as not to "Eg | 
out. 


> es basses admit of the globule 
being eaſily. taken out and replaced; for - 
when they are obſcured by duſt, &c. to 
which they are very ſubject, they can ſel- 
dom be cleaned without removing them 
from the cell.—Let us now return to the 
particles of blood. | 


Ix AVN repeatedly meaſured the diame- - 
ters of the red particles, both by means of 
my mother-of-pearl micrometer in a com- 
pound microſcope, and likewiſe by looking 
at them with one eye through a fingle 

ky © lens, 


| 
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lens, and referring their image to a ſcale 


properly divided, and viewed with 22 aber 


eye out of the ns 2 5 


IN perſons of nous the fame age the 


mean ſize of the particles differs very little 
indeed. In the ſame perſon they differ a 
little, and their figure is not very circular. 
This deviation from the circle is not ſuch 
as a flat circular ſurface would aſſume in 


its different inclinations to the axis of vi- 
ſion; for, according to the rules of ortho- 


graphic | projection, the flat circular ſurface 


muſt appear either circular, or elliptical, or 
as a ſtraight line; whereas I never ſaw the 


particles of blood as ſtraight lines, vis. 
edgewiſe, and the elliptical figure, which 
they ſometimes aſſume, i is by no means re- 


gular. 


Ix an adult of the human ſpecies, the 


diameters of the red particles run from 
about 0,0003 to about 0,0004 parts of an 
inch, and I very ſeldom faw one fmaller or 
larger than thoſe limits. If, therefore, we 


take 
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take the ſmalleſt particles and ſet them in a 
row, we ſhall find that about 3334 of 
them will equal one inch, and if we take 
the largeſt, about 2 500 of them will mea 
ſure one inch. 


WHEN the particles are magnified more 


than 40 or 50 times, and leſs than 80 
(meaning always in diameter), they appear 
like colourleſs tranſparent pots incloſed 
within dark circles. 


Wurd magnified more than 80 times, 


and leſs than about 160, a dark ſpot, like a | 


dot made with ink on paper, appears in 
the middle of each particle, 


Ix the reflector which illumines the par- 
ticles, inſtead of being ſituated ſtraight be- 


fore the object, be ſet on one ſide of the 
axis of viſion, ſo as to throw the light ob- 
liquely on the object, then the half of the 
dark circle of each particle diſappears, viz. 
* half which is on the ſide oppoſite to the 

reflector. 


"ww 1 4+ 
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refle&or. The central ſpot does at the fame 
time appear to change its place. | 


Wren the particles are magnified above 
200 times, the central ſpot appears con- 
verted into a circle incloſing a tranſparent 
ſpace. The diameter of this inner circle is 
about the half of that of the external one ; : 
but the proportion of theſe diameters, or the 
ſize of the internal cjgcle, may be cauſed to 
increaſe or decreaſe 1 the leaſt alteration 
of the diſtance between the object and the 
microſcopical lens; and by the ſame means 
the ſpace within the inner circle may be 
rendered clearer or darker than that be- 
tween the two circles. The poſition of 
the inner circle is changed by the direction 
of the light; for if the particle of blood be 
viewed th ough a microſcopical globule, 
directly facing the flame of a candle, with. 
out the intermediation of any lens or re- 
flector, the inner circle will appear con- 
centric with the outer one; but if the 
candle be moved a little to one ſide, ſo that 
the light may fall obliquely on the particle 
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of blood, then the inner circle will be ob- 
ſerved to move towards the oppoſite ſide, 
and to acquire an elliptical ſnape. 


Wuen the particles of blood are magni- 
fied above 400 times, an imperfe&t image 
of the candle, which is placed before the 
microſcope, may be ſeen within the inner 
circle of each particle. 


THROUGH a glaſs globule of 0,018 of 
an inch in diameter, I have ſeen the red 
particles of blood magnified about 900 
times, in which caſe the image of the flame 
of the candle could be ſeen within the in- 
ner circle of each particle very clearly, at 
leaſt fo as to ſhew to which ſide the mo- 
tion of the air in the room inclined it. 


NoTwiftHsTANDING this great magni- 
fying power, the annulus or ſpace between 
the two circles did not appear to be di- 
| vided, excepting ſome accidental fractures, 
which now and then could be ſeen in a few 
of the particles. | 
. Taess 
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THESE obſervations ſeem to prove, that 
the red particles of blood are not perforated, 
but that they are globular, and of ſome uni- 
form ſubſtance much leſs tranſparent than 
glaſs. They likewiſe ſhew that Mr. Hew- 
ſon's idea of their containing a central-body 
or nucleus, moveable within the external 
thell, aroſe from the apparent change of 
place which the various direction of the 
light produces on the central ſpot or inner 
circle of each particle. Warned, however, 
by the example of other obſervers, I ſhall 
not attempt to offer any farther conjectures 
concerning the nature and conſtruction of 
thoſe particles. My reader may draw what 
concluſion he thinks proper from the above- 
mentioned facts, and he may alſo, with 
little trouble, ſatisfy his curioſity concern- 
ing thoſe appearances, as I find that micro- 
ſcopical glaſs globules may be had at Mr. 
Shutleworth's philoſophical inſtrument ſhop 
on Ludgate Hill. I ſhall therefore con- 
clude with the account of a few experi- 
ments which I have made, with a view of 
imitating the phenomena that are exhibited 


by 
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by the particles of blood, the reſult of 


which ſeems to corroborate what has been 
* obſerved. e 


O the ſuppoſition of the red particles 
being globular, I expected that globules of 
other tranſparent matter would exhibit the 
fame appearances as the particles of blood, 
and my expectations were in great meaſure 
verified by actual experiments. | 


A GLass globule was placed as an object 
upon the ſtage of the micfoſcope, and was 
ſucceſſively viewed through lenſes of vari- 
ous, but not great, magnifying powers. As\ 
every part of the globule could not be at 
once in the focus, the whole of it was not 
of courſe equally diſtinct. This indiſtinc- | 
tion, however, being not very great, I ſhall 
proceed without taking any farther notice 
of it, 


\ 


Tux globule appeared like a dark circu- 
lar ſurface, with a tranſparent circular ſpot 
in the mi and in this ſpot there ap- 


N 
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peared a diſtin image of the candle or 
the window, or, in ſhort, of any other ob⸗ 
ject that was placed directly before it. 


In this experiment three e of dif- 
ference between the glaſs globule and the 
particles of blood were remarked, viz. I ſt, 
that the globule ſhewed a diſtinct, whereas 
the particle ſhewed an indiſtinct image of 
the candle; 2dly, that the inner circle of 
the globule 1s much ſmaller in compariſon 
with its external boundary, than the inner 
circle of the particle 1s in compariſon with 
its external one; and, 3dly, that the an- 
nulus or ſpace between the two circles is 

uniformly dark in the glaſs globule, whereas 
in the particle it is about as clear as the i in- 
gernal ſurface, or rather clearer. 


Tae - firſt and the laſt of theſe points of | 
difference ſeem to depend on the imperfect 
tranſparency of the particles of blood; for in 
| ſemitranſparent bodies, whatever light falls 

upon any part of them i is ſcattered * 
* whole * | 
Tur 


. 
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Tux ſecond point of difference I attri- 
Li to the particles of blood being ſur- 


rounded by a coagulated fluid of nearly an 


equal refracting power with themſelves, 
whereas the glaſs globule was ſurrounded 
by air only. In order to verify this ſuppo- 
fition, I placed the glaſs globule in water, 
and viewing it in that ſtate through the 
ſame magnifiers that had been uſed before, 


I found that the tranſparent part or circle 


appeared much larger than in the former 
caſe * 


In the globule of glaſs, as well as in the 
particle of blood, the inner circle may be 
made to appear larger or {maller, by altering 


* Theſe appearances are perfectly reconcileable to 
the doctrine of optics. The light, which falls from a, 
luminous object upon the glaſs globule, illuminates at 
moſt one half of its ſurface, and in entering the ſurface 
of the glaſs, it is refracted towards the axis of the glo- 
bule ; hence the whole cone of light being contracted, 
muſt paſs through a ſmall part only of the oppoſite ſur- 
face, and muſt leave the reſt deſtitute of light. Now 
this contraction of the light muſt vary according to the 
difference between the refractive power of the globule 
and that of the ſurrounding medium. | 

6 5 the 


* 
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the diſtance between the auge and the 


microſcopical lens. 


In the glaſs globule the inner circle may 
be ſeen to move from the middle of the 
dark ſurface, according as the candle is 
moved from the direct line between the 


object and the microſcopical lens. 
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 AERIA L fluids, different ſpecies of, page I=breathed 

in combinations of three or four at a time, 49—in- 
jected into the cellular membrane, 51—abſorbed by wa- 
ter, 56— theory of, 58 — their conſtituent principles, 67 
how applied to the human body, 91, &c. 114—remarks 
concerning the production of, 202 - preſervation of, 209 
— remarks concerning the adminiſtration of, 2 12. 


Acidulous ſoda water, 145. 


Air, common or atmoſpherical, its properties, 2—its purity 
aſcertained by means of nitrous gas, 3—contains a va- 
riety of ſubſtances, 5—vitiated various ways, 6—me- 
thods of meliorating it, 6—reſpiration of, 23—imbibed 
through the pores of the ſkin, 51 —injected into the 
cellular membrane, 52—its conſtituent principles, 67 
decompoſed in the lungs, 72—its various qualities, 88. 
Animal heat, origin of, 82. 


Animation, ſuſpended, treatment of, 116. 


8 Apdaratus, 


EN 
Apparatus, neceſſary for the production of factitious airs, 
90 for adminiſtering the factitious airs, 91. 
Aſthma, treatment of, 118. 


Axotic gas, what, 6—deleterious to animals, 48.—injected 
into the cellular membrane, 52—injected into the ju- 


gular vein, 53—its conſtituent n 67 -a diluent 
of oxygen air, . 


B. 


Ble.. oil ſilk, for containing air, &c. 92—muſt not be 
folded, &c. 212—how to correct its bad ſmell, 93. 


Bladders, for containing air, 94 — Howe: to correct their 


bad ſmell, 95. 


- Bleod, its colour altered by the preſence of different aerial 
fluids, 53, 77—imbibes the oxygen in the lungs, 72, 76, 
81—its colour in the courſe of circulation, 78, 83, 220 
—name of, 217 —conſiſts of various ingredients, 219 
decompoſition of, en a gravity, 222. 


C. 


Cancer, treatment of, 120. 
Calculous complaints, treatment of, 144. 


Caloric, what, G2 laws relative to the communication of, 
63 capacity of bodies for containing it, 64 - produces 
a total change of properties in bodies, 66. 


Capacity, for containing caloric, different in different bo- 

dies, 64 - proportion of, in different bodies, 65. 
Carbonic acid gas, its properties, 15—whence obtained, 16 
D reſpiration of, 46—appearances i in the bodies of ani- 
mals 


1 N D E X. 


mals that have died in it, 47 —injected into the cellular 
membrane, 52 —injected into the jugular vein, 53—its 
pungency, 55—an antiſeptic, 55, 102, III how admi- 
niſtered, 56, 97—its. conſtituent principles, 68—pro- 
| duced in the proceſs of reſpiration, 7 3 85. 


Caſes, medical, 149. 

Catarrh, treatment of, 123. 

Chlorofs 75, treatment of, 123. 

2 Combuſtion, theory of, 69—analogous to reſpiration, 7 75. 
Conſumption, treatment of, 124. f 
Coug hs, treatment of, 130. 

Craſſamentum, or clot of blood, what, 2271. 


D. 
Debility, treatment of, 130. 0 
Dephlogiſticated air, the ſame a as oxygen air, r. 
Digeſtion, impaired, treatment of, 133. 
Dropy, treatment of, 135. 
 Dyſpep/ia, treatment of, 133. 


* 
ow 


E. 
Eudiometer, what, 3. 2 
Eruptions, treatment of, 136. 
Ether, its uſe, 110. 
F. 
Hin treatment of, 137. ot | 
Fixed _ the ſame as carbonic acid 933, 1 6-4 
e 8 a . Head- 
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| | H. 
Head. ach, treatment of, 141. | 

Heat, its origin, 62, 66—animal, whence derived, 82, 
Hæmopiyſis, treatment of, 142. 


Hydrocarbonate, what, 19 —reſpiration of, 45—remarks 
concerning the production of, 207. | 

Hydrogen gas, its properties, 17—whence obtained, 18— 

| reſpiration of, 42, 44—properties of its various ſpecies, 
43—injected into the cellular membrane, 52—it does 
neither accelerate nor retard putrefaction, 55—its con- 
ſtituent principles, 67—remarks concerning the pro- 
duction of, 205, 208 - contains extraneous particles, 
206—apt to d egenerate, 210. 


4 


Inflammable air, the ſame as hydrogen gas, - 
Inflammation, of the lungs, how treated, 197, 109, 1 18. 


L. 

| Lime-water, uſe of, 27% -- | 
Lungs, human, affected by the ſmalleſt differences in the 
purity of the air, 4, 214. 
Lymph of blood, 222, 223. 


Manganeſe yields abundance of oxygen air, 14, 202 —it 
generally contains calcareous earth, 203—ſhould be 
made quite dry before it is uſed, 205. 


- Mouthepizce, uſed for breathing any particular ſort of ; 


air, 96. 
N, Nitrous 


I N DE | : 


N. 
| N trous gas, diminiſhes common air, — e 


air, Io. 
O. 
Oil-f Ik bags, uſeful for reſpiring particular airs, g92—how 
to remove their oily ſmell, 9 3. 5 
Opbthalmia, treatment of, 142. | | | 
Oxygen air, its properties, obtained from various ſub- 
ſtances, , I11—diminiſhed in various circumſtances, 10, 
14—reſpiration of, 29—its ſtimulant quality, 34, 35, 
36, 37, 54, 101—effeCfts produced by it when diluted 
with common and other airs, 34, 38, 40 —imbibed 
through the pores of the ſkin, 51—injected into the cel- 
lular membrane, 52 — its conſtituent principles, 67 in- 
diſpenſably neceſſary to animal life, 740m to be 
_ adminiſtered, 102, 104. | 


Oxygenation, of metals, 69—of blood, 72. 


P. 
Paraly/is, treatment of, 143. 
Phlogiſticated air, what, 6. 
Pylogiſton, what, 60. 

Phoſphuret of hydrogen, what, 19. 
Phthifss, treatment of, 124. 


Re 
Red particles of blood, 222, 224—opinions concerning 
their conſtruction, 242—microſcopical pen of, 
2490 — their diameter, 248. 

Reſpiration of common air, 23—of oxygen air, 29—oF 

other fadtitious airs, 40—theory of, 58, 71. 
— SEE 
Scurvy, treatment of, 143. | : 
Serum of blood, 221, 223. . 
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— —— — 


N * x — — — * 2 eee os 2 
—ñ— P A ¼müN2ũ tee GEE nrpaogaee gs 8 
* 


EY 7 
« 


IN D E X. 
Skin, the aerial fluids are imbibed and expelled _— its 


-— pores, 51. | 
Sperl gravities of the aerial guide, 20—table of, 21 


effects ariſing from it, 49- 
Stone in the bladder, treatment of, 144. 


| Sulphuret of hydrogen, 19. 
Swellings, treatment of, 146. 


| 3 
x Theory, of aerial fluids; 58 —of reſpiration, 7 * 1 


22 proper, ſor the ode of aerial "fluids, 204 1 | 
the preſervation, &c. 209. | 


LY 
. 


Ucers, treatment of, 147. 


. 
er abſorbs norial fluids, 56—its conſtituent principles, | 


68—expelled from the lungs, 73—origin of, in the 
lungs, 85—how impregnated with carbonic acid gas, 98 


pile fwelling, caſe of, Ms | | 584 


